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reaction conducted according to Poutefs directions yielded a solid firm 
yellowish product after eighteen hours, the temperature in the laboratory 
varying between 89° and 93° F. Exposed in a thin layer on a glass plate 
to a temperature of ioo°C. for some days the oil did not dry or become 
tacky. The oil was easily soluble in ether, chloroform, garbon bisulphide, 
benzole, &c. Absolute alcohol, agitated with it was coloured greenish; on 
separating the alcohol, and evaporating off the spirit, an extract was 
obtained which consisted of oil, from which a small residue, whitish in 
colour, separated on standing. The alcoholic extract was very bitter, and 
possessed in a marked ‘degree the peculiar odour of the oil The whitish 
residue deposited from the oil separated by alcohol, and examined micros- 
copically, did not appear crystalline, Margosa oil after repeated agitation 
with alcohol was found to have lost its bitterness and almost wholly its 
alliaceous odour. 

“ A known weight of the oil was saponified with alcoholic potash, the 
alcohol completely evaporated off, and the soap dissolved in water. On 
agitating the aqueous solution of the soap with ether, r 60 per cent, of ether 
extract was obtained of an orange-yellow colour and bitter. This extract, 
treated with 60 per cent, alcohol, left a small amount of white residue, 
which had the character of a wax. The aqueous solution of the soap, after 
separation of the ether, was heated for some time to remove dissolved ether, 
the solution was then mixed with dilute sulphuric acid in excess, and the 
insoluble separated from the soluble fat acids in the manner recommended 
by Alien. The soluble fatty acids amounted to 3*519 percent., the insolu- 
ble to 89*128 per cent. The volatile acids consisted of butyric and a trace 
of valeric acid. During the distillation to separate the fluid from the vola- 
tile fatty acids, a small amount of a snow — white fatty a'cid passed over; 
this acid had a melting point of 43'6° C,, which corresponds with the fus- 
ing point of lauric acid. A weighed portion of the insoluble fatty acids, 
from which the lauric acid hf&not been separated, was dissolved in alco- 
hol, and titrated with normal standard soda, using phenolphthalein as an 
indicator, '288 gram of the acids required 1 c.c. of caustic soda for neutra- 
lization. No attempt at separating the fixed fatty acids was made; they 
probably consisted of a mixture of stearic and oleic acids, with a small 
amount of lauric acid. 

“ Examined by Reichert’s distillation process, 2*5 grams of the oil gave 
a distillate which after separation of the lauric acid, which had distilleAiirfgr, 
required 4*6 c.c. of decinormal soda for neutralization, pheqolphmtfiein 
being used as an indicator. 

“The saponification equivalent of the oil was determined by Koettstor- 
fer’s method, and was equal to 284, the percentage of caustic potash re- 
quired to saponify the oil being 10*72. 

“A preliminary examination of the oil having indicated the presence of j 
sulphur, a quantitative estimation of the amount present was made and j 
found equal to *427 per cent The oil after repeated agitation with alcohol 
was found to contain only *109 per cent, of sulphur. 

“The extract obtained by agitating the oil with absolute alcohol has 

already been referred to ; it was examined in the following .manner : The 

oily extract was treated with 60 per cent spirit, allowed to stand, and the 
clear yellow alcoholic solution decanted from thednsoluble oil; the alcoholic 
solution thus obtained was evaporated to dryness, mixed with ammonia 
and agitated with ether. The ether solution was marked A . The aqueous 
solution, after separation of the ether, was mixed with dilute hydrochloric 
acid, and again agitated with ether. The ether separated of a yellow 
colour, and below it some flocks of a dirty yellow hue, which refused to 
dissolve after prolonged agitation. The ether solution was marked B . | 
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LINUM, Linn. ; Gen. PL, /., 242. 

Linum mysorense, Heyne; FI. JBr.Ind., I., 41 1 ; Line a;. 

Syn. — L. Rujiile, Ilcync. 

References. — Atkinson, Him. Dist., 3 o 6 / Dais. & Gibs., Bomb. FI., 16; 
Gazetteers : — Mysore and Coorg, I., 56; Bombay ( Kanara District ), XV., 
428 , 

Habitat. — An annual herb with a corymbosely branched, slender, glabrous 
stem : found on the exposed hills of the Western Peninsula from the Konkan 
and the Deccan to the Nilghiri hills. Also on the Western Himalaya 
at Garhwal between 3,000 and 5,000 feet, distributed to Ceylon at altitudes 
of 4,000 to 5,000 feet. 


L. Strictum, Linn. ; FI. Br. Ind., 41 1. 

I Vern. — Basant, bab-basant, Pb. 

Habitat. — A small, herbaceous plant with yellow flowers, found on the 
Pan’jab hills and in Tibet (at an altitude of 10,000 feet); cultivated in Afghan- 
istan. 

Oil. — Griffith says it is grown in Afghanistan on account of its oil-yield— 
- ing seed, not for flax. The oil very probably does not differ essentially 
from ordinary linseed oil. 

L. perenne, Linn. / FI. Br. Ind., 41 1. 

Reference.— Stewart, Pb. PI., 20. 

Habitat. — A perennial herb, branching from the ground and growing to 
a height of from 1 to 3 feet ; found in Western 1 ibet and Lahoul at alti- 
tudes of 9,000 to 13,000 feet. 

! Oil. — Stewart suggests that this may be the plant which afforded 
the wild linseed of Spiti which many years ago was sent to the Agri.-Horti- 
chllural Society of India. Aitchison, in his Lahoul, its Flora and Vege- 
table Products , mentions this plant, but states that the people are ignorant of 
its fibre, and, when speaking of oils, he says none are used, except the oil 
prepared from species of Impatiens, and that even that oil is only employed 
to polish drinking cups. No plants, Aitchison adds, are cultivated in Lahoul 
as sources of oil. Ghf, or clarified butter, is the only substance used for 
lighting purposes. Thus these wild hill people appear to be alike ignorant 
6f the oil and fibre of their indigenous Linum. 
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Linum usitatissimum, Linn,; FL Br . Ind., L, 410. 

Linum, Latin ; Lin, Fr.; Lino, It. & Spanish; Linho, Port.; 
F luces, Germ.; Vlas, Dutch* 

Syn. — L, trinervjum, Roth. 

Vern. — Alsi , tisi , Hind.; Tisi, masind (—smooth), Beng.; Tisi, chikna , 
BehaR; Pesit, Uriya; Bijri (Banda), N -\V. P. ; Tisi, alsi, KuMAON ; 
Keun , alish , Kashmir ; Altsh, tisi, alsi , Pb.^ Zighir, Kashghar ; Aldsi , 
javnsa , Jams, Bomb.; A l ski, Guz. ; Alsht, javas, Dec.; Ahki-vtrai, 
Tam.; Atasi , ulla snip, madan-ginjaht , Tel.; Alsht , alashi, Kan ; 
Cheru-chdna-mttinte-'vilta , Malay.; Atasi , aitma, malika , saw, masrind - 
or ntasina, masitna ( kshau?na , according- to Mason’s Btirma), upia 
(according to Sir W. lones, Sans. ; Ziggar, Turki; Kattdn (or bazrut- 
kattdn) y Arab.; Zaghu , saghtr , kutan(ov tukhme-kaidn), Pers* 

Note. — I t has been found impossible to separate the names given to the 
plant, the fibre, the seed, or the oil : they are, therefore, all included to- 
gether in the above enumeration. 

References. — Roxb., FI. Ind., Ed. C.B.C., 277 ; Dais. & Gibs., Bomb. 
FL, Supp., 16; Stewart, Pb. PL, 21 ; DC. Origin Cult. PL, HQ ; Elliot, 
Flora Andhr., 17, 123; Mason, Burma and Its People, 5 <7 ; Sir \V. 
Jones, Treat. Pl. Ind., ro7 ; Plattchon, Hooker’s Jour, of Botany, Vol. 
VII., 165, published 1848 ; Grierson, Peasant Life, 246; Carey, Asiatic 
Researches, X., 15 ; Pharm. Ind., 37 ; Dymock, Warden, & Hooper, Pliar- 
viacog. Ind., I., 23 q ; Ainslie, Mat. Ind., I., 196, 612 ; O’Shaughnessy, 
Beng. Dispens., 213; U. C. Dutt, Mat. Med. Hind., 292; Dymock, Mat. 
Med. W. Ind., 2nd Ed., 116 ; Fliick & Hand. Pharm, ; Fleming, Med. 
PI. and Drugs, as in As. Res., Vol. XI., 170 ; Bent. & Trim., Med. PL, 
3g; S.Arjun, Bomb. Drugs, 27; Murray, PL and Drugs, Sind, q 3 ; 
Irvine, Mat. Med., Patna, 116; Butler, Med. Top. Oudh, 32; Ran- 
bine, Med. Top. of Sarem, 15 ; Year Book, Pharm., 1874, 268, 623; 
Moodeen Sheriff, Mat. Med. S. hid. {proof seen by the writer), 69 ; Baden 
Powell, Pb. Pr., 420, 490-SOO; Atkinson, Him. Dist., 306, 740-771; 
Drury, U. PL, 278 ; Duthie & Fuller, Field and Garden Crops, 40-42 ; 
Ltsboa , U. PI, Bomb,, 2/5, 23/ • Bircfavood , Bomb . Pr, y t6 , 280, 3i6 ; 
Royle, 111, Him, Bot„ 82; Christy . Com, PI, and Drugs, VI., TO: Royle , 
Hb. PL, 135 232; Liotard, Paper-making Mat., 15,' 17, 24; Spans, 
Encyclop., 964-978, 1393-4, 2024; Balfour, Cyclop., I., 1127 ; II. 719 • 
Smith, Die., 178, 247 ; Ure, Die , Indus., Arts, and Manu., II., 326, 
575, also 576-879 ; Kew Off. Guide to the Mus. of Ec. Bot., 22 ; Simmonds, 
Trop. Agri., 399; Linschoten, Voyage to East Indies, I. 80; Gaset- 
teers -.—Mysore & Coorgy I 58; Bombay, IV., S 3 ; XII., 152 ; XVII., 
Z Z° 9‘ { ■’ 3 2 7 > A --W; B-y I ; 79 S II; 159 ; III; 22$ ; IV., Ixix ■ Panjab, 
Hoshiarpur, 91 ; Gujrat, 78, 79; Gujranwalla, S 3 ; Sialkot, 76 ; Hunter’s 
Orissa. 11. , App., 15 ; Indian Forester, IX., 274 ; Settle. Repts. -.—Chanda, 
V> . 00 ; Gu ff a d> fxxtx.t Banda, 5 0; Aeamgarh, 123; Bareilly, 82 : 
” r n e o’o 9; J nt !° ol ’ 77 i K< l»gra, 24; Allahabad, 3i ; Hoshungabad, 276, 
I 77, m S 2 P K Cursing pore, 52 ; Nimdr, 198 ; Kama on, App., 

3 4\ t War i ha > 68; Madras, Man. of Admit., I., 288; Administration 

' 88 S' S 3 o’ Hi Quarterly Journals of Agriculture, V., 
407 ; vi., ioi, 44Q; x. y 37 ; XL, 314. 

Habitat.--An annual herbaceous plant cultivated throughout the plains 
of India and up to altitudes of 6,000 feet above the sea. 

HISTORY. 

. history of both Flax and Linseed may be treated conjointly, 
since, to the India of the present day, linseed alone is of commercial 
importance. FlUckiger & Hanbury gtve a brief but interesting sketch of 
this subject. _ The history of flax, its textile fibre and seed,” these authors 
write, is intimately connected with that of human civilization. The whole 

ouentlv SL“ f n a ertm C the ?, lant . into fibre > fit for weavin £ >nto cloth, is fre- 
SotheW ft? the wall paintings of the Egyptian tombs/ The grave- 
F^vntm^f ° d E gyPbans were made of flax, and the uses of the fibre! in 
Pt ma y be traced back, according to Unger, as far as the twenty-third 

L. * 8 * 386 
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century B .C, The old literature of the Hebrews and Greeks contains frequent 
reference to tissues of flax; and fabrics woven of flax have actually been 
discovered* together with fruits and seeds of the plant* in the remains of the 
ancient pile-dwellings bordering the lakes of Switzerland. 35 

“ The seed in ancient times played an important part in the alimenta- 
tion of man. Among the Greeks* Aleman in the seventh century B.C., and 
the historian Thucydides, and among the Romans* Pliny* mention linseed 
as employed for human food. The roasted seed is still eaten by the Abys- 
sinians/ 3 (Conf. with remarks below regarding its being eaten in India.) 

11 Theophrastus expressly alludes to the mucilaginous and oily properti es 
of the seed. Pliny and Dioscorides were acquainted with its medicinal 
application, both external and internal/ 3 

“ The propagation of flax in Northern Europe as of so many other useful 
plants* was promoted by Charlemagne. It seems to have reached Sweden 
and Norway before the 12th century/ 3 

The above passages have been taken from the Pharmacographia * a 
learned work which appeared subsequent to DeGandolIe’s historic sketch 
of Linum (Geogr. Bot. Rais.> 833). These two works have brought together* 
in fact, all that can be said regarding the history of flax and linseed. If 
may not, therefore, be out of place to give here some of DeCandolle’s more 
recent observations ( Origin . Citlt. PL ) : “The first important work on 
this subject, 33 he writes, <4 was by Planchon in 1848. That botanist clearly 
showed the difference between Linum usitatissimum, L. humile, and L. 
angustifolium, which were little known. Afterwards Heer* vhen making 
profound researches into ancient cultivation, went again into the characters 
indicated* and by adding the study of two intermediate forms, as well as 
the comparison of a great number of specimens* he arrived at the conclusion 
that there was a single species, composed of several slightly different forms 33 
Commenting on Heer’s definitions of these forms DeGandolle adds : — u It 
may be seen how easily one form passes into another. The quality of 
annual, biennial* or perennial, which Heer suspected to be uncertain, is 
vague, especially for angustifolium ; Loret, who has observed the flax in 
the neighbourhood of Montpellier, says: — "In very hot countries it is 
nearly always an annual* and this is the case in Sicily according to 
Eussone ; with us it is annual* biennial* or perennial according to the nature 
of the soil in which it grows ; and this may be ascertained by observing it 
on the shore* notably at Maguelone. Then it may be seen that along the 
borders of trodden paths it lasts longer than on sand* where the sun soon 
dries up the roots, and the acidity of soil prevents the plant from enduring 
more than a year/ 33 It may, in fact, be accepted that Heer established 
L. usitatissimum as a cultivated race derived from L. angustifolium. The 
annual flax (L, usitatissimum) of which there are two special forms* a 
vulgare and B humile, has not been found* with absolute certaint) r , in a wild 
state. It is the cultivated form met with in the greater part of India, while 
variety (3 extends into Persia. Boissier mentions a specimen collected by 
Kotschy at “ Shiraz in Persia, at the foot of the mountain called Sabst 
Buchom/ 3 “ This is perhaps a spot/ 3 adds DeGandolle, “far removed 
from cultivation ; but I cannot give satisfactory information on this head/ 3 
“ Linum angustifolium, which hardly differs from the preceding, has a 
well-defined and rather large area. It grows wild, especially on hills 
throughout the region of which the Mediterranean forms the centre, that is, 
in the" Canaries* and Madeira, in Morocco, Algeria* and as far as the 
Cyrenaic ; from the south of Europe as far as England, the Alps* and the 
Balkan Mountains, and lastly, in Asia from the south of the Caucasus to 
Lebanon and Palestine. I do not find it in the Crimea* nor beyond the 
Caspian Sea/ 3 
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Having thus reviewed the botanic evidence DeCandolle turns to the 
philologic : “The widely different commercial names indicate likewise an 
ancient cultivation or long use in different countries. The Keltic name tin, 
and Greco-Latin linon or linum, have no analogy with the Hebrew pischta 
nor with the Sanskrit names ooma, atasi, utasi. The varying etymology 
of the names, the antiquity of cultivation in Egypt, in Europe, and in 
the north of India, the circumstance that in the latter country flax is culti- 
vated for the yield of oil alone, lead me to believe that two or three species 
of different origin, confounded by most authors under the name of Linum 
usitatissimum, were formerly cultivated in different countries, without imita- 
tion or communication the one with the other. I am very doubtful whether 
the species cultivated by the ancient Egyptians was the species indigenous 
in Russia and in Siberia.” These were DeCandolle’s remarks in his earlier 
work, and they were abundantly confirmed by subsequent research, for, in 
his Origin of Cultivated Plants, he continues : “ My conjectures were con- 
firmed ten years later by a very curious discovery made by Oswald Heer.” 
DeCandolle then goes on to describe Heer’s discovery, which has already 
been indicated by the above remarks regarding the discovery of the fruits 
of L. angustifolium in the lake-dwellings of Eastern Switzerland, denoting 
an acquaintance with Linum at a time when stone implements were being 
used. L. angustifolium is wild south of the Alps. The interest in Heer’s 
discovery was confirmed by his finding also the seeds of Silene cretica, 
a plant foreign to Switzerland but abundant in Italy in flax fields. Hence 
Heer concluded that the Swiss lake-dwellers imported the seeds of their 
flax from Italy. The same form of flax has also been recognised in the 
peat-mosses of Lagozza in Lombardy. The prehistoric people of that 
region, were, like the Swiss, lake-dwellers ignorant of hemp, and used 
stone implements, but possessed the same cereals and ate like them the 
acorns of Qurcus robur, var. sessiliflora. There was thus, DeCandolle 
adds, a civilization on both sides of the Alps in which L. angustifolium was 
used— a civilization probably anterior to the Aryan advent in Europe. 
This idea is confirmed, DeCandolle thinks, by philological considerations. 
The word lin, llin, linn, linon , linum , lein, lan, exists in all the European 
languages of Aryan origin of the centre and south of Europe, but as it is not 
common to. the Aryan languages of India, the cultivation of flax most prob- 
ably took its origin with the Western Aryans, and before their arrival in 
Europe. “ The name flacks or flax of the Teutonic languages comes from 
the old German flaks •. There are also special names in the north-west of 
Europe — pellavsa, aiviina, in Finnish ; hor, kdrr, hor, in Danish ; hor and 
tone in ancient Gothic. Haar exists in the German of Salzburg. This 
word may be in the ordinary sense of the German for thread or hair, as the 
name It may be connected with the same root as ligare, to bind, and as hor, 
m the plural korvar,^ is connected by philologists with liarva , the German 
root tor flacks; but it is, nevertheless, a fact that in Scandinavian Countries 
and m b inland, terms have been used which differ from those einployed 
lroughout the south of Europe. This variety shows the antiquity of the 
cultivation, and agrees with the fact that the lake-dwellers of Switzerland 
and Italy cultivated a. species of flax before the first invasion of the Aryans.” 

It is not known precisely at what epoch the cultivation of the annual flax in 
Italy took the place of that of the perennial, Linum angustifolium, but it must 
,t\ V L beer ?. bef ° re the C , hnst!an era 5 for Latin authors speak of a well-estab- 
cultl y a ti°n, and Pliny says that the flax was sown in spring and 
, j , U P ”? summer.” If it had been the perennial crop, the plant 

ner thp 1 ^ ^ CUt 50 a ? to ^ eave t ^ ie roof:s > n the ground. In a like man- 

v nresent flaX I ? ust ,^ ave been grown in ancient Egypt, as it is at the 

P since the old paintings shew it being uprooted. “ Now it is 
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known, 55 continues DeGandoIIe, u that the Egyptians of the first dynasties i 
before Cheops belonged to a ptoto-semitic race, which came into Egypt by the 
Isthmus of Suez. Flax has been found in a tomb of ancient Chaldea prior 
to the existence of Babylon, and its use in this region is lost in the most re- 
mote antiquity Thus the first Egyptians, of white race, may have imported 
the cultivation of flax, or their immediate successors may have received it 
from Asia before the epoch of the Phoenician colonies in Greece, and before 
direct communication was established between Greece and Egypt under the 
fourteenth dynasty. 

u A very early introduction of the plant into Egypt from Asia does not 
prevent us from admitting that it was at different times taken from the east 
to the west at a later epoch than that of the first Egyptian dynasties. Thus 
the western Aryans and the Phoenicians may have introduced into Europe 
a flax more advantageous than L. angustifolium, during the period from 
2,500 to 1,200 years before our era. 55 

The sum of the facts and probabilities, ” concludes DeCandolle, “appear 
to me to lead to the following statements which may be accepted until they 
are modified by further discoveries : — 

* c t. Linum angustifolium, usually perennial, rarely biennial or annual, 
which is found wild from the Canary Isles to Palestine and the Caucasus, 
was cutivated in Switzerland and the north of Italy by peoples more ancient 
than the conquerors of the Aryan race. Its cultivation was replaced by that 
of the annual flax. 

“2. The annual flax (L. usitatissimum), cultivated for at least four thou- 
sand or five thousand years in Mesopotamia, Assyria, and Egypt, was, and 
still is, wild in the districts included between the rersian Gulf, the Caspian 
Sea, and the Black Sea. 

“ 3. This annual flax appears to have been introduced into the north of 
Europe by the Finns (of Turanian race), afterwards into the rest of Europe 
by the western Aryans, and perhaps here and there by the Phoenicians ; 
lastly into Hindustan by the eastern Aryans, after their separation from the 
European Aryans. # 

“4. These two principal forms or conditions of flax exist in cultivation, 
and have probably been wild in their modern areas for the last five thou- 
sand years at least. It is not possible to guess at their previous condition. 
Their transitions and varieties are so numerous that they may be considered 
as one species comprising two or three hereditary varieties, which are each 
again divided into subvarieties.” 

Very little information of a historical character can be given regarding 
flax in India. The subject has not been carefully gone into, but from what 
has been written it would appear that the Muhammadans have always 
given more attention to it than the Hindus. According to most writers 
certain Sanskrit names, which occur in some of the early works, are assigned 
to it. If, for example, the Kshaumd garments, alluded to in the Rdmayana 
and Mahabharata, be accepted, as having been made, as many writers 
maintain, of Kskttma or Ksuma , i.e., linen — synonyms Um&, Haimavati , 
At a si and Marsina^- then the fibre must have been well known to the 
Sanskrit speaking people from very ancient times. But there is some 
doubt on this point. Kshauma, the name which of all others would carry 
the Asiatic knowledge in linen furthest back, is by some writers supposed 
to denote silk: indeed, its resemblance to Chutnd, the Chinese for grass-cloth, 
has been even suggested as worthy of consideration. In the Institutes of 
Manu, mantles of woven Kshuma are those directed to be worn by theolo- 
gical students of the military class. Commenting on this subject Mr. 
Hem Chunder Kerr {Cultivation of \ and Trade in. Jute, p. //)says“So 
recently as 300 years ago Kavi Kankana, in the Bengali Chandi , de- 
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HISTORY. scribed a female punished by being obliged to dress in ICshauma cloth and 
to tend goats.” <c In this instance,” adds Mr. Kerr, “the cloth obviously . 
was a coarse or sack cloth. In the Puranas references to the ICshauma 
cloth are frequent, but do not indicate its nature or character. In the 
Ain-i-Akbari a linen cap is described as part of the dress of a Brahma- 
chari (Vol. II., p. 483). Anyhow it is abundantly evident that, as in other 
parts of the world, so in India, the true flax was known and manufactured 
from very early times, but that within the last two hundred years it has 
entirely lost its ground ; and in Bengal, in the present day, a man would 
be laughed at who would say to the cultivators that the stalks of their 
well-known tisi are rich in fibre, and could by proper management yield 
a valuable fibre.” The writer has failed to find the passage, given above 
by Mr. Kerr, in Gladwin’s or Blochmann’s translations of the Ain-i-Akbart , 
nor has he come across, in that most valuable work, any other passage that 
alludes to flax or linen. Linseed is, however, mentioned in the rabi harvest 
crops of Agra, Allahabad, Oudh, Delhi, Lahore, Multan, and- Mahva, so 
i that one might be disposed to think the oil had been as well known in 159° 

(date of the Ain-i-Akbari) as at the present day. Linschoten, who visited 
India in the sixteenth century, mentions by name a fibre found in Ceylon 
which his translators have rendered flax, but he says nothing of flax or 
linseed in India. Tavernier is silent as to flax and linseed, though he de- 
scribes the field-crops over a part of India that he certainly could not have 
crossed without noting the abundance of this crop, had it been as at the 
present day, of primary importance. Linschoten was one of the most re- 
markable travellers who ever visited India and the East. While speaking 
of China he says : “ In China there is much Flax and Cotton, and so 
good and cheap that it is almost incredible.” But may not the flax 
there mentioned have been China-grass, chuma ? f To the people of 
India edible oils only are of importance, and probably the non-edible ones 
were never more so than at present. Before the foreign demand, there- 
fore, it seerhs highly probable that Linseed was of little or no value to 
them. Added to all this it is certainly significant that neither Rheede nor 
Rumphius describe any species of Linum as seen by them in India, and that 
even Burmann is silent on the subject, though his Flora Indica appeared 
so late as 1768. 

The first detailed article, in fact, on the subject of flax which the 
writer has been able to consult, is that written by the late Revd. W. Carey, 
which appeared early in the present century. The correspondence of the 
Hon’ble the East India Company is of course dated a few years earlier, and 
Roxburgh wrote of it much about the same period as Carey. The flax 
or linseed . plant, though very probably grown by the people of India 
long anterior to the date of Carey’s paper, had apparently lost the im- 
portance once attached to it by the Muhammadan rulers. It would seem 
to owe its present value in Asiatic agriculture like tea, coffee, jute, wheat, 
cotton, &c., See., to European influence and commerce. Ainslie in 1826 
wrote of it: “There is a great deal of flax no%v* cultivated in many 
parts of Upper India, and especially in Bengal, for making oil, and of 
lat e years ' it has also become an object in the lower provinces.” Thus 
Ainslie viewed it as a modern agricultural crop. U. G. Dutt gives it its 
oanskrit and Bengali names, but makes no mention of its properties 
laymg been known to the Sanskrit physicians. Even a stronger proof , 
ir«i; * view of the Indian flax and linseed industry may be drawn from 
: ni Q,, W £ Commerce. The. first edition of that work appeared- 

the snrnnrl 1 fla ^ nor linseed are even mentioned, in it by name. In 

J£^_sccond edition, i825 ( iss „ed by Mr. T. Thornton), it is stated. 
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ct Flax is very generally cultivated in Bengal and Behar for the oil which 
is obtained from the seeds* the stalks being rejected as useless/* It may 
be here added that Dr. Buchanan-Hamilton’s silence on the subject of 
flax or linseed is also very significant and strongly confirmatory of the 
suggestion here offered, that in India down to about the year 1830, neither 
of these substances were of commercial importance, and, in fact, could 
hardly be said to have been Indian agricultural products. 

Buchanan-Hamilton, in his account of the Kingdom of Nepdl, deals with 
the crops grown there in his time (1819), but makes no mention of Linseed. 
And what is even more remarkable he is silent on that subject, in his 
Statistical Account of Dinajpur, in Behar and also in his Journey through 
Mysore. The writer has repeatedly urged, in this work, that the mere 
existence of Sanskrit names, which by present universal admission allude 
to a certain plant, should not unreservedly be accepted, as DeCandolle 
very frequently does, to prove ancient cultivation in India. The names 
may be, as is doubtless frequently the case, comparatively modern adap- 
tations, or they may denote, on the part of the early Sanskrit writers, a 
knowledge, or survival of a knowledge, that dates prior to their invasion of 
India. 

Royle informs us that the first record of the exportation of Linseed from 
India occurs in 1832, when a Mr. Hodgkinson sent from Calcutta ten 
bushels. In 1860-61 the exports from India were 550,700 cwt., valued at 
R 1,25,57,790; in 1880-81 5,997,172 cwt., valued at R3, 69, 81,265 ; and last 
year (1888-89) they were 8461, 374 cwt., valued at R5, 05, 79, 221. Com- 
menting on the Linseed trade of India, Mr. J. E. O’Conor points out that, 
in 1884-85, the figures of the export trade of Linseed during the five pre- 
vious years showed an increase from 5,997,172 cwt. in 1880-81 to 8,746,596 
cwt. in 1SS4-85, or nearly 46 per cent. In the succeeding year the exports 
reached their highest recorded extent, namely, 9,510,139 cwt. A diversion 
of the trade (Mr. O’Conor pointed out) from Calcutta to Bombay was 
striking. In 1880-81 Calcutta exported 4,065,341 cwt., and Bombay only 
1,925,524 cwt.; whereas in 1884-85 they exported 3,757,018 cwt. ard 
4,989,578 cwt, respectively. This apparent migration does not, however, 
appear to have been maintained. Since last year ( 188S-89) Calcutta exported 
5,659,492, and Bombay 2,797,246 cwt. For further particulars regarding 
the trade in linseed, the reader is referred to the section below' w’hich deals 
specially with that subject. ( Conf \ W'ith the concluding paragraph of 
Trade.) 

Properties and Uses . 

Fibre. — The bast fibres of the stems yield Flax which vriien bleached 
is known as Linen. 

Oil. — The oil — Linseed — is extensively' used in the manufacture of 
paint, printing-ink, floor-cloth, artificial India rubber, oil varnish, and soft 
soap. The seed is nearly always adulterated, pure Linseed oil being in 
India almost unknown. In Russia it is adulterated w r ith hemp seed, and in 
India being grown as a mixed crop with rape, it is rarely if ever pure. 
The Oil-cake is also an important article of trade and is both exported 
and sold in India as cattle food. 

Medicine. — Linseed is used for poultices. It is also taken internally 
in bronchial affections, diarrhoea, &c. Linseed oil is aperient, but is only 
rarely 7 administered internally'. It is chiefly employed in the preparation 
of liniment for burns. It has been thought unnecessary to deal with all the 
minor uses of so w'ell know r n a substance as Linseed oil. The reader is 
referred to the Pharmacopoeia and such other works for information of 
that nature. 

Special Opinions. — § "The seeds are used internally for gonorrhoea 
and irritation of the genito-urinary' system. The flowers are considered a 
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cardiac tonic” (Dr. Emerson). “ Decoction of it used extensively in char- 
table hospitals for gonorrhoea” (Civil Surgeon S. M. Shtrcore, Moorshed- 
abad). “The seeds after being boiled are strained off, and the liquid used 
with great benefit in irritation of the genito-urinary passages” (Honorary 
Surgeon E. A. Morris, Tranquebar). “The seeds powdered and combined 
with sugar are useful as an aphrodisiac and in gonorrhoea. The oil is used 
as an article of diet in the country about Nagpur, its purgative properties 
not being perceptible ” (Narain Misser, Hoshangabad, Central Provinces). 

Food.— In many parts of India the seeds are eaten, especially those of 
the white form. In the passages quoted below frequent mention will be 
found of the various 'methods of preparing these seeds as an article of 
human diet so that the subject need not be here dealt with. The oil is very 
little used in India, hence the amount of cake available for cattle food is 
but small; the oil seed is exported. To acertain extent, however, linseed 
cake is used as a cattle food, and, in some parts of the country, it is purified 
and eaten as an article of human food also. 

FLAX— THE FIBRE OF LINUM. 

Messrs Cross, Bevan & King, in their Report on Indian Fibres and 
Fibrous substances shown at the Colonial and Indian Exhibition of 1886, 
say that the bast of Linum usitatissimum “ forms a continuous ring, that 
sometimes two concentric fibrous zones are developed, the fibres in which 
have different features. In many cases, an aggregation into two groups 
is noticed. The fibres are in loose contact, the cortical parenchyma not 
largely developed ” The average number of fibres in the bundle they found 
to be 5-10, and these were discovered to be easily sub-divisible; length 
25-40 mm. They, however, noted that there were two ty?pes — 1st, the normal, 
of small diameter, thick-walled, and polygonal ; 2nd, large, ovoid, with a 
considerable cavity resembling that in rhea. Messrs. Cross, Bevan &, 
King seem, however, to have examined only English grown flax ; they 
remark of India “ The stems do not appear to develop the fibre, and in 
no part of India is the plant specially cultivated as a source of flax. 
Whether this is due to abundance of other fibres discouraging any effort 
to produce flax, or to the climate of India favouring the development of 
the oil at the expense of the fibre, or simply to the peculiar variety culti- 
vated, being an oil and not a fibre-yielding form, does not appear to have 
been practically solved. We should be glad of an opportunity to tho- 
roughly investigate this matter, and, with the approval and co-operation 
of the Government of India, would propose to procure a quantity of the 
best flax-yielding seed from two or three European countries. This we 
should simultaneously cultivate, half in India and half in Europe. If the 
Indian samples were cultivated and carefully reported on, according to a 
plan agreed upon, the produce would enable us to form some definite ideas. 
At the same time, it would be necessary to have selected samples of 
Indian linseed cultivated alongside of the European, both in India and in 
Europe. From such experiments we would be in a position to judge 
whether it was the effect of the climate, or defect of the form of linseed 
cultivated, that rendered the rejected stems of the Indian oil-yielding plant 
valueless as a source of flax. 

“ At the late Colonial and Indian Exhibition, numerous inquiries were 
made as to whether India could not be induced to cultivate flax. The 
large, bold linseed was much admired, especially the white form, and several 
flax spinners solicited and obtained samples of the Indian seed from a con- 
viction that it was some defect in the cultivation that prevented the Indian 
plant from yielding a very superior flax. It was universally admitted that 
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the time had now come for the English flax-spinners to seek a new source 
of supply, or some good substitute for flax 

ci While venturing to make the suggestion that experiments might be 
instituted on the subject of flax cultivation in India, we are fully aware 
that such experiments were performed from the beginning of the centur\ 
down to about 1850. It is presumed, however, that the immense advances 
which have since taken place have prepared the way for the subject deserv- 
ing renewed efforts. We are confident that, just as with hemp, so with 
flax, the remarkable progression of the jute trade hindered the establish* 
ment and growth of a flax industry. It is the opinion of most experts that 
are-action hasnowsetin, and that the demand for textiles of all kinds 
would justify a fresh effort being put forth. Moreover, it is presumed that 
the success of the wheat trade has abundantly demonstrated what may be 
done in India towards cultivating during the cold months crops peculiar to 
Northern Europe. The experiments made with flax some half a century ago 
were chiefly in Bengal, whereas the more natural regions would appear to 
be some parts of Behar, the Central Provinces, or Bombay and the Panjdb. 
That flax can be produced in India was demonstrated beyond all doubt 
(although it is probable that the fibre-yielding plant would be found to be 
of little or no value as a source of the oilseed) ; indeed, so successful were 
the early experimenters, that in a letter, dated November 22nd, 1841, the 
Government of India refused to afford any official assistance, because 
‘ the cultivation of flax can no longer be considered a doubtful experiment 
since it appears from your (Agri-Horticultural Society’s) report to have 
proved in many instances successful, and where successful, to be very 
fairly profitable. In spite of this apparently hopeful position, the cul- 
tivation of flax was discontinued in India shortly after; but, be it 
observed, that this was the very period at which jute cultivation was mak- 
ing rapid strides/ 55 

It will be seen (from the pages below) that to some extent the experi- 
ments proposed by Messrs. Gross, Bevan & King have already been 
performed. Much time and money have at least been expended in the 
effort to make India a flax-producing country, but while good results have 
here and there been obtained, as, for example, in the Pan jab, the much to 
be desired object has not been attained. It seems probable that the indif- 
ference of the cultivators to their own better interests when these are only to 
be secured by departures from their time-honoured methods of agriculture, 
combined with the difficulty of preparing the fibre in a mercantile form, 
are greater obstacles than physical peculiarities due to the Indian climate 
or soil. The proposals of Messrs. Cross, Bevan & King are, however, 
worthy of careful consideration, since, if carried out, they would be of great 
value in determining where these physical peculiarities amount to an ob- 
stacle against hopeful results. They would, in other words, indicate where 
the effort should, or should not, in the future be made, to conquer the obstruc- 
tionist policy that existed, and exists now with almost greater power than at 
the beginning of the century, since the experiments then performed resulted 
In a disappointing record of failure. Before concluding these introductory 
remarks regarding flax, it may be as well to quote here a fuller account 
of the microscopal and chemical nature of the fibre than the above. In 
Spons 5 E?icyclopcedia it is stated that rf of all the vegetable fibres, flax occurs 
in the greatest variety, as regards the length of the filaments, their colour, 
fineness, and strength ; but the fibrous bundle always retains the character 
of being very readily divisible into its distinct filaments, by rubbing it 
between the fingers ; it then becomes soft and extremely supple, while pre- 
serving a great tenacity. 55 On account of repeated bending, the fibres are 
seen under the microscope to have X-like creases. Under the action of 
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iodine they assume a transparent blue colour, the creases taking a darker 
shade. u The dimensions of the fibres are as follows : length, 0*157 i nc h f° 
2*598 inch ; mean, about 1 inch; diameter, 0*0006 to 0*00148 inch; mean, 
about 0*001 inch. The chief characteristics of flax are its length, fineness, 
solidity, and suppleness. Its remarkable tenacity is due to the fibrous 
texture and thickness of the walls ; its suppleness permits it to be bent 
sharply ; its length is invaluable in spinning ; and the nature of the surface 
prevents the fibres from slipping on each other, and contributes to the 
durability of fabrics made with them. Flax may be made lustrous like silk, 
by washing in warm water, slightly acidulated with sulphuric acid, then 
passing through bichromate of potash vapour, and gently washing in cold 
water. Samples of flax exposed for two hours to steam at two atmospheres, 
boiled in water for three hours, and again steamed for fGur hours, lost only 
3*5 per cent, of their weight, while Manilla hemp lost 6*07 ; hemp, 6*18 to 
8*44; jute, and 21*39/” 

Messrs. Cross, Bevan 8 c King (in their report already quoted) give 
the results of their chemical analysis. In the article on Marsdenia tena- 
cissima (see Vol. V, 189) the chemical nature of flax has been compared, 
with four other fibres. The table there given may, therefore, be consulted, 
but it may briefly be said that flax was found by the above-mentioned 
chemists to possess 9*3 per cent, of moisture and 1*6 per cent, of ash. 
Under hydrolysis for five minutes it lost 14*6, after an hour 22*2 per cent. 
Of celluloses (one of the best tests for fibres) it was seen to have 81*9 per 
cent. By mercerising it lost 8*4 per cent, and by nitration gained, becoming 
123*0 per cent By acid purification it lost 4*5 per cent, and was found to 
yield 43*0 per cent, of carbon. The fibre experimented with was, as already 
stated, European flax, so that a comparison of the Indian fibre, with the 
aboye results, might be viewed as indicating the influence exercised by the 
Indian climate, soil, and method of cultivation, on the production of fibre, 
or might even demonstrate to what extent a plant cultivated for at least 
several centuries as a source of oil, was still capable of being utilized in the 
production of fibre. 
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CULTIVATION OF FLAX. 

EARLY EXPERIMENTS IN INDIA* 

The Government of India having procured on loan from the Board of 
Trade, Calcutta, the Proceedings of the Hon’ble the East India Company 
which contain the record of the early experiments in the cultivation of Flax, 
the writer found (after carefully reading through these curious manuscript 
volumes) that there was little more to be learned than had been published 
by Roxburgh, Carey, Wisset, Royle, and other authors whose works 
have long been in the hands of the public. The first experiments were 
performed between the years 1790 and 1799, and a- further series of trials 
were again instituted about fifteen years later. The results were the same, 
though attended with a certain degree of success in the hands of the 
European expert cultivators, who at considerable cost were brought out for 
the purpose to India, the cultivation of flax did not extend from the Gov- 
ernment farms to the fields of the agriculturists. In time the whole subject 
was thus allowed to lapse into absolute obscurity, the interest in both 
. lem P being extinguished through the commercial progression 
of India in other and more hopeful directions, e.g., jute, which in time 
practically took the place of flax and hemp in popular favour, 

'R u ier ?J S t ^ 1US ^ . e more be said than is contained in Royle’s work on 
v ibrous Plants, until the record be carried some forty or fifty years nearer the 
present date. Space will not admit of a reprint of RoyIe ? s article on Flax 
in 1 s entirety, but since that work is not so accessible as its great value 
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deserves, the following pages (up to page 24) which convey the main facts 
of practical interest, may be given : — * 

(i REPORT ON THE CULTURE OF FLAX IN INDIA. 

rf India having, at least, for centuries grown the Flax plant, on account of the oil 
yielded by its seeds (Linseed), the country has very naturally been looked to as a 
source of Flax fibre, the supply of which is so greatly diminished by the war with 
Russia.* The Belfast Chamber observe that ‘as India annually exports nearly 
100,000 quarters f of seed to Great Britain and Ireland, it has been calculated that 
the plants which produced this quantity of seed would yield, annually, at least 12,000 
tons of fibre — value, say £500,000, all of which now goes to waste. * Besides the 
above quantity of seed, much is also exported to North America and to other coun- 
tries, and much is consumed in the country in the form of oil, while the cake is in 
some places employed in feeding cattle. There can be no doubt, therefore, that 
the question is one of considerable importance, not only to this country, which 
requires such immense quantities of Flax fibre, but to India, which produces such 
enormous heaps of seeds, and is supposed to waste so much of valuable exportable 
material. But it does not follow that the production of fibre is in proportion to that 
of seed, indeed, we have often to check vegetation in order to favour the produc- 
tion of flowers and fruit; while an undue growth of the parts of vegetation, that is, 
of the stem, branches, and leaves, is often obtained at the expense of the parts of 
fructification. The subject, however, has not escaped notice. 

"The earliest attempt to produce Flax in India seems to have been made by 
Dr, Roxburgh about the beginning of this century, and as at that time the East India 
Company had established a Hemp farm in the neighbourhood of Calcutta, he was 
able to make many experiments on substitutes for Hemp and Flax. Fie also cultiva- 
ted Hemp and Flax in the Company’s farm at Reshera, in the neighbourhood of 
Calcutta. 

lt Of Flax, he says, it is very generally cultivated during the cold season in the 
interior parts of .Bengal and Behar. ( Samples of the Flax have frequently been 
procured by the Board of Trade, and sent to England to the Honourable Court of 
Directors, so that it is from home wc may expect to learn its properties. If the Flax 
has been found good, large quantities may be reared at a small expense, as the seed 
alone which the crop yields must be more than equal to the charges to render it 
profitable to the farmer y ( r Obs. on Subs, for Hemp and Flax' p. 17 

* f The Author, as longsince as thc^ear 1S34, stated in his c Jtlusratio 7 is of Hima- 
layan Botany : * In India the Flax is ciiltivated only on account of its seed, of which 
the mucilage is valued as a demulcent, in medicine, and the oil in the arts; but the 
plant, which in other countries is most valued, Is there thrown away; and others, 
such as Hibiscus cannabinus and Crotolaria juncea. are cultivated almost in the 
same field for the very products which this would yield. It seems, therefore, worthy, 
of experiment whether a valuable product might not be added to the agriculturist's 
profits, without much additional expense. * And again, in the year 1S40, the Author 
called attention to this subject in his Essay on the Productive Resources of India. 

u In the }'ear 1839, moreover, a Company was established, by the influence of Mr. 
A. Rogers, at one time one of the Sheriffs of London, expressly for the growth of 
Flax in India. Money was subscribed ; a Belgian cultivator and a Belgian preparer 
of Flax were sent out to Bengal, with both Riga and Dutch seed, and all the tools 
which are employed in the culture and preparation of Flax in Europe. A pamphlet 
moreover was published, in which full directions were given for the culture and 
preparation of Flax, and illustrated with figures of the various tools employed for 
this purpose. The subject was warmly taken up by the Agricultural Society of India, 
and a small committee appointed of members who took a special interest in the 
subject. 

“ The directions of the Irish Flax Society were printed in their Proceedings as 
well as those of Mr. Andrew’s from the Northern Whig. Translations of plain 
directions were made into the vernacular languages, wdiicti, as well as models ot the 
tools, were distributed.^ The Gold Medal of the Society w’as offered for the produc- 
tion of a large quantity of Flax, and smaller prizes for the natives. Experiments 
were made by several members of the Society, in different parts of the Bengal Presi- 
dency, as w f ell as by the Belgian farmers. 


* The following formed the substance of a report prepared by Dr. Royle in 
August 1854, and is printed nearly as it was written. 

f [See the present trade in Linseed, in the Chapter on that subject. — £d.l 
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<€ Specimens of the Flax produced haviiig been sent to Calcutta, comparisons were 
instituted between the samples produced by different individuals, and those from 
European and from indigenous seed. Mr. Deneef, the Belgian farmer, pronounced 
the samples worth from £44 to £60 a ton; and one, produced from country 
seed and heckled, was thought worth £66 a ton. Some of the specimens sent to 
Liverpool were valued at from £30 to £45 ; and those which were forwarded to me 
by the Secretary of the Agricultural Society were pronounced by Mr. Hutchinson, 
of Mark Lane, to be worth from £40 to £45 a ton. The experiments wefe made 
chiefly near Burdwan, Monghyr, and Shahabad ; but the best native seed was obtain- 
ed from the northern station of Saharunpore, and a white Linseed from the Sangur 
and Neibuddah territories. A little Flax was also produced by Mr. Williams, at 
Jubbulpore, under the direction of Mr. Macleod. 

« Mr. Ley burn gave as the result of his experiments near Shahabad, that the 
expenses of Culture of a bigha of land, and the preparation of the fibre, amounted to 
R 25-1-3 ; and th * profits to R27-1-5, supposing the four maunds of Flax produced to 
be worth £35 a ton. 

l< In consequence of a communication which had been received from the Honourable 
Court of Directors, Sir T. H. Madd 'ck, at that time Secretary to the Government 
of India, addressed a letter to the Agri.-Horticultural Society.. In this the Society 
was requested, in order to assist the Government in determining on the measures 
proper to be adopted for improving the cultivation of Flax, to supply such accurate* 
detailed information as they may possess, or as they may be able to obtain, 

u The Society accordingly prepared a report which contained everything that was 
known at that time on the Subject of the cultivation of Flax in India. This was 
forwarded to the Government, and also published in their c Proceedings 5 for November 
1S4T. In this report, the Society took a very favourable view of the probabilities of 
the profitable culture of Flax in India. 

“The Revenue Secretary to the Indian Government, on this, wrote (November 
22nd, 1 S41) to the Agricultural Society, that — ‘The cultivation of Flax can no longer 
be considered a doubtful experiment, since it appears from your report to have 
proved in many instances successful ; and where successful, tor be very fairly profit-* 
able. His Lordship in Council is therefore much inclined to doubt whether any 
bounty or reward from Government is necessary, or would be justifiable. ’ 

“ Notwithstanding this favourable inference, the Flax Company did not go on with 
the cultivation; the various individuals who had taken up the culture did not pro- 
ceed with their experiments ; the several medals offered by the Agricultural Society 
seem never to have been claimed, and there are no appearances of the culture of Flax 
on account of its fibre in any of the places where the experiments were made. It is 
probable, therefore, that the success, which appeared sufficient when the experiment 
was of the nature of garden culture, was not realised when on a greater scale. 

M. de Verinne, indeed, states that the experiment in the season of 1840-41 was a 
complete failure at Bullea, owing to too little seed having been sown, to the unusual- 
ly dry weather at the late sowings, and to the improper time (the hot winds) in 
which the Flax was cleaned. 

u Mr. Wallace, who had carried on the cultivation for three or four years at 
Monghyr, writes on the Sth July 1841 : f The crop has been in a great measure a 
failure this year About one-eightb of the produce that a favourable season would 
yield.’ But in the year 1844, he again forwarded samples to the Agricultural Society, 
which were improved in cleanness and were also softer than the produce of former 
years, from the same cultivation. These were portions of several tons that had been 
grown at Monghyr, and which he intended shipping to Dundee, the port to which his 
last batch was sent. But Mr. Wallace, added, with regret, that after several years 5 
labour, with a view to establish Flax cultivation at Monghyr, and after having taught 
the art of dressing the article to many parties, the speculation must be abandoned, 
unless the Government gave some encouragement. He therefore requested the 
assistance of the Society in bringing the subject to the notice of the authorities. It 
is stated at a subsequent meeting that the Committee of the Society, after being 
furnished with further details respecting the cultivation, did not feel inclined to refer 
the subject to the Government. But neither the details referred to nor the reasons 
of the Committee for their decision are given, and, therefore, we are unable to ascer- 
tain the real causes of failure after several years 5 trial. 

“ ,^ Ir * Henley, an intelligent merchant from Calcutta, having made some careful 
experiments on the culture of Flax, has favoured me with the following account: — 

I have paid much attention to the fibres during my residence near Calcutta, 
and, not wishing to conclude from hearsay only, generally cultivated most things 
myself, having a large piece of ground available. I sent up to Baugulpore (an excel- 
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lent Flax seed district), and obtained a considerable quantity of native grown Flax 
straw, after the removal of the seed. I had it collected from various fields, so as to 
obtain an average, 'i bis material was in every instance too bushy for the proper 
production of fibre, and the yield was very trifling", and in fact worthless for manu- 
facturing" purposes. The bushiness arose from the practice of the natives, who grow 
several plants, as you are aware, at once, in the same field. The Flax plants were 
t consequently planted too far apart for fibre-yielding purposes. 

* Not yet lully satisfied on the auestion, 1 took a patch of land (three cottahs ), the 
best I could pick out, fine, friable 10 am, fit for anything — it had been a cauliflower 
bed, and was therefore deeply spade-cultivated and highly manured— its last crop, 
cauliflowers, having nothing prejudicial to a Flax crop, I began veiy early in^ the 
season, had h turned up and laid for a fallow ; two months after, again pulverized 
and weeded, and again— four times in all; with the addition of a large supply of fine 
old cow-dung. 1 had it now sown in the proper season, with the best Flax seed, very 
thickly planted, so as to draw it up as free as possible from lateral branches. 
Everything promised well. The field giew beautifully, and soon attained a height of 
three feet, 1 began to collect the crop, first, as soon as the flower had completed its 
growth and the seed-vessels began to form; secondly, as soon as the seed-vessels 
Pad fully formed and were filled witli green but immature seeds; and lastly, after 
the seed was fully ripe. I took great pains in water-retting the samples — generally 
removing them from the water rather under-done, for fear of occasioning weakness 
in the fibre from over-retting. 

€t * In every instance, the quantity of fibre was small and weak, and very inferior to 
the samples of Flax deposited at the Agricultural Society’s Museum, obtained from 
Jubbulpore, and other upper country districts. No Indian Flax, however, which 1 
have seen, equals in nerve and general good qualities those of European growths. * 

0 As the above is no doubt a correct account of what occurs with the Flax plant in 
the moist climate of Bengal, of which the effects may perhaps have been aggravat- 
ed by too great richness of soil, it might be inferred that a different result would 
take place in the drier climate of the upper or North-West Provinces of India, This 
is certainly the case, but though the product is different, it is not, from the shortness 
and brittle nature of the fibre, more suitable for the ordinary purposes of Flax. 

Mr. Hamilton, of Mirzapore, one of the up-country stations alluded to, 'sent 
some bales of the stalks to Calcutta, for the inspection of the Belgians, and was 
told that the shortness of the stalks would prevent their manipulation.* 

* £ It is evident, therefore, that there issome difficulty in producing good Flax in India. 
This difficulty is, no doubt, the climate; While the native methods of culture are the 
most unsuited to the production of good fibre. Mr, M’Adam, Secretary to the Royal 
Flax Improvement Society, has, in his Prize Essay on The Cultivation of Flux . 
well observed ‘ that a slow, steady growth is requisite for the quality and yield of 
fibre; also a temper;* te climate, that between the parallels of 4 S 0 and 5 s 0 being the 
best ; and a continued supply of moisture from spring till autumn.* He also ob- 
serves that 'the hot summers of Russia and of Egypt cause a dryness and brittleness 
of fibre, and prevent its retaining that elasticity, pliancy, and oilincss which charact- 
erise the Flaxes of Belgium, Holland, and Ireland.* 
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“ But considered generall}', it is not to beexpectcd that a plant which attains per- 
fection in Belgium, and is so successfully cultivated in the vicinity of Belfast, would 
succeed well in the hot and moist, but sometimes dry climate of Bengal. In fact, if 
the Flax was not one of those plants which, like the cereal grains and pulses, can be 
grown in the cold-weather months of India, it could not be cultivated there at all. 
But with this culture, we have the anomaly, of the seeds being sown in autumn, * 
when the climate is still hot and the ground moist, and the plant has to grow while 
the temperature is daily becoming lower and the soil drier — no irrigation being usual- 
ly„employed with these winder crops, though dew begins to fall as soon as the ground 
becomes cooled at night. In some places, the crop attains perfection in about ninety 
days, is collected in January, the coldest month ; in others, not until February or 
March, when the rapid rise of temperature is favourable to the ripening of seeds, but 
not to the production of fibre. 

tc Of all parts of India there are none that appear to me better suited to the growth 
of Flax than the Saugur and Nerbuddah territories,- where the soil is rich and prolific, 
and the climate a medium between the extreme moisture of Bengal and the dryness 
of the North-West Provinces. The Wheat of this district is considered superior to 
any seen in the English market, with the exception of what comes from Australia. 


* In Egypt, also, the seeds are sown about the middle of November, in the plains 
which have been inundated by the Nile, and plucked in about no days. I 
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The Gram and the Linseed are also of finer quality than any produced elsewhere in 
India; while the suitableness of the climate for the production of good fibre is pro- 
ved by the length and strength of the Jubbulpore Hemp,, as grown by Mr. William 
as well as by the specimens of Flax which he has likewise grown. 

“The Indian method of culture is certainly not suited to the production of fibre, 
but the seeds abound in oil. * The yield of oil from a bushel of Indian seed is from 
I4flb to J 61 b ; of English or Irish, loflb to 121b.’ Therefore, it is evident that the 
Jndan ryot succeeds in his object, as well as the Irish farmer, who grows the Flax 
plant for its fibre, but neglects to gather the seed : though this is not only a sale- 
able product, but one which abounds in nutritious matter for his cattle, and would 
further afford the means of fertilising his fields. As it has been found difficult to 
persuade the Irish farmer to gather the double crop, 1 believe it would be hopeless to 
induce the Indian ryot to change a culture which is suitable for his purposes with- 
out the aid of successful example in his neighbourhood. You might make him 
grow less seed, but I much doubt whether we should get him to produce any useful 
fibre; and without his co-operation it would be impossible to attain any considerable 
success. Indeed, the Agricultural Society of India have given it as their opinion, in 
one of their resolutions ,-— i That the culture and preparation of Flax in India, so as 
to be able to compete with the Flax of Belgium or Russia, can only be effected by 
practical European growers instructing native cultivators in the art; and, further 
that an entire change in the mode of cultivation, as well as in the preparation of the 
plant, is necessary to produce the article in a proper state*’ 

“ It has, indeed, been made a question, whether a good supply of fibre and of seed 
can be procured from the same crop.. One gentleman, in reply to my inquiry, in- 
formed me {London, 4th July) that r it has been found impossible to preserve both 
seed and fibre, Le., for the better qualities of each ; and that the plan pursued is 
simply to gather before the seed ripens, when the delicacy and softness of fibre form 
the desideratum, but to leave the plant standing until the fibre is dried and Greatly 
injured, in order to secure the superior seed fit for sowing;’ and this is the result of 
information collected after a residence of many years in the interior of Russia* An- 
other gentleman replies to the same inquiry, from Belfast, on the 8th July : Mt is 
pot only quite practicable to have good seed and good fibre at the same time, but it 
is the universal rule in all countries except Ireland, where we have only been able to 
get the more intelligent farmer to abandon the wasteful practice of steeping the Fiax 
stems without removing the seed. The finest Flax in the world is grown in* Belgium 
yet the seed is saved from it.’ * 5 


“But as there is no doubt, from the experiments of the Indian Flax Comoanv 
and from other more recent facts, such as the production of Flax as far sonth as on 
the She varoy Hills, at Jubbulpore, and near Lahore, that Flax can be produced in 
India, it seems desirable to ascertain whether it cannot, by careful culture and im- 
proved p rnrPCCPC llr» • , - ^ 11,1 

because, 

in — — *** w ^ j ». ctnu ujcre can oe ucne douht that 

makers P!lCeS ’ eaSt ’ COarse Flax could be Produced, as well as some for the paper- 



I am informed that Messrs. Hamilton, of Mirzapore, propose this v.ir 
attempting- the culture of Flax, in the tract of land of which they have a "rant in the 
Goruckpore district, and which I should consider a more favourable locality than anv 
near Mirazpore. 1 would suggest that Mr. Williams, at Jubbulpore/shoJld be 
requested to make an experiment, to ascertain the quality of the Flax which mav be 
produced in that locality, as well as the quantity obtainable per bigha o? acre 
attempting at the same time to preserve the seed. Mr. Williams has a SL*,? J ’ 
a little Flax ; he is accustomed tl the preparation of fibie aS So Tl aid cfimaleTe 
both, 1 conceive, more favourable than in most parts of India. climate are 

‘ I would also recommend that Dr. Jameson, the Superintendent of the Bnfamn 

Garden at Saharunpore, should be directed to make a small experiment both in n,„ 
P T d n m the h,!!s * in a° rder ta »«rtain the same kind of Lctfrespec ine he F ax 

S defied r mf0rmati0n haS > h0wevcr > been received, and will be after- 
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good scientific and practical advice* I am yet sanguine jn thinking that experiments 
conducted in the localities I have indicated would give information which would be 
practically of great value for extensive tracts of country. The people are acquainted 
with the culture and preparation of Sunn fibre, and might easily be instructed by the 
European gentlemen to whom I have alluded, in applying the instructions for the 
culture of Flax in the Proceedings of the Agricultural Society of India for the years 
1840 and 1841, including those prepared by Mr._Deneef, the 'Belgian farmer* after 
practical experience in India, published first in 1840, and then in 1842. 

" “ I have not thought it necessary to refer to the opinions respecting the exhausting 
nature of Flax as a crop. By the methods of steeping the stalks in steam and hot 
water, it has been ascertained that the time required for the separation of fibre can 
be very greatly reduced; while the steep-water, where no fermentation has taken 
place, has been proved to be useful as manure water for the soil. Feeding cattle, 

• moreover, upon a portion of the seed, produces manure which is invaluable in restor- 
ing much of what has been taken from the soil. But as these methods are not appli- 
cable to the present state of the culture in India, I will only allude to the probability 
of some of the mechanical methods of separating the fibre from the green flax, proving 
likely tc be of useful application. 

(( Since, according to some accounts, considerable success attended the experi- 
mental culture of Flax in India, while others considered it a failure, it is desirable to 
ascertain the causes of this discrepancy, and to draw some conclusions which may be 
of use to other patts of India, if not to the places where the experiments were made. 
This we may probably effect, by analysing the statements of the different experi- 
mentalists. 
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' “Shahabad Experiments . 

€< The cultivation of Flax in India in recent times seems to have begun at Shahabad, 
in 25 0 oF north latitude, in the year 1S37. In the Proc . of the Agri.-Hortic . 
Society, there is a communication from Mr. G. Leyburn, of Nunnoa Factory, 
giving an account of the sale in London, on 17th July 183S, of some Max grown by 
him. ‘The Flax, per Windsor , is landed sound. No. 1 sold for per ton, and 
No. 2 for £14 per ton — nine months’ credit. They are described as harsh, and 
without the softness characteristic of Russian Flax. Prices of the latter being lower 
than usual, P. T. R. selling here at this time at £40 per ton.’ 

“ Mr. Leyburn states that he prepared his first sample of Flax in the common 
way, from plants which had borne seed. He sent them to Messrs. Truman and 
Cook who reported that any quantity of a similar article would find a ready sale, at 
£35 a Jon. In the following year, Mr. Leyburn entered on Ihe cultivation rather 
extensively, and succeeded in producing an article of lengthened staple, and of a 
quality vieing with the Flax of Russia. A portion of the cultivation was carried on in 
the bed of the Soane River, and part in the uplands of the district: some of it was 
prepared before the seeds were ripe. He calculates the probable profits of the 
culture to be : — 


Per bigha.* 

P a . p . 

, Rent of land . . . 1 S o 

Ploughing . • . .080 

Seed . . . . .180 

Pulling, beating seed off, 
watering . > . . . 5 9 3 

Packing, cartage, prepara- 
tion (nearly all hand la- 
- bour) . . . . 16 o o 


Produce. 

P a . p . 

Linseed, 5J mds. . . .580 

Flax, 4 mds., at (say) £35 per 

ton . . • • . 46 10 S 


Deduct expense of cultivation, 

as per contra . • . 25 1 3 


Total 


. 25 1 3 


Profit on one bigha of land 


. 27 1 5 


f ‘Witha factory in full play and effective machinery, Mr. Leyburn considers 
that the manufacturing price of the article would be three to four rupees a maund, 
which is equal to about £g or £ 12 a ton. But to give effect to the production of this 
article, the aid of European enterprise is necessary. '(It is particularly deserving the 
attention of indigo-planters.) He failed in overcoming the deep-rooted prejudices 


* The bigha of land in Shahabad is something more than the Bengal bigha 
which is 1,600 square yards, or the third of an English acre. 1 
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of the native cultivators, and could not induce them to enter on^ a cultivation which 
held out to them a prospect of more than ordinary profit for their labour.* 

“ Experiments of the Flax Society . 

“We may now proceed to notice the efforts of the London Flax Experimental 
Society. Mr. Woollaston, in presenting on their behalf, some specimens of Flax 
grown in Bengal, and prepared in Calcutta* observed that — 

u ‘The object of the Society is not at this time to produce a large auantity, but to 
ascertain how good a quality can be readily obtained, the growth of India, and such 
as shall readily compete with the Russian and Belgian Flax in the Home market. 
This object has been already attained to a consideiable extent. These samples far 
surpass the Russian Flax/ and he regretted that c the Government of India have 
not responded to the recommendation of the Horticultural Society in granting a 
bonus to the Experimental Society of 1 0,000 rupees to further its objects.’ 

The seed received from England, Mr. Woollaston further remarks,has been 
distributed freely to all applicants who were desirous of trying the cultivation. The 
models of implements were sent out from Belgium, and facsimiles made for any 
person requiring them at the bond fide cost of the materials. Private profit or gain 
has never been allowed to interfere. Every kind of information, as far as possessed, 
has been freely imparted to all inquirers, and every endeavour made to excite an 
interest in the experiment. 

u ( Its importance in a national point of view is incalculable. Both as developing 
the resources ot India, in enabling England to supply herself from her own posses- 
sions in a most important raw material, and in no longer making her dependent, lor 
what may well be considered necessaries, upon a foreign and rival power. These 
observations, Mr. Woollaston considers, will apply in a great measure to Hemp 
also, in the cultivation and manufacture of which the Experimental Society are 
deeply interested. The successful introduction of these two staples into England, 
from this country, will not only prove a blessing of the largest degree to India 
generally, but be a severer blow to Russian aggtandisement and encroachment than 
.the destruction of her fleets, or the annihilation of her armies.’ 

“The Agri-Horticultural Society having recommended that the bonus of 
R 10,000 should be given for the furtherance of the objects of the Flax Society, 
Lord Auckland, who was at that time Governor General of India and was as 
warmly interested as any one in the improvement of its resources, was also a political 
economist : the Secretary to Government was directed to reply : 

<t€ His Lordship cannot but regard with interest the public-spirited proceedings of 
- the gentlemen who have come forward to promote the improvement of the cultivation 
of Flax in India, but it is only in very rare instances, and with the view of exciting a 
direct and general competition, that he would attempt by encouragement or bounty 
to influence the course of commercial and agricultural enterprise, and he does not 
feel that the case before him is one which would justify the special interference of the 
Government.’ 

“Mr. Deneef, the Belgian farmer, and Mr. Bernard, the preparer of Flax 
who had been sent to India by the Society, were of great use in examining the soil 
and giving directions on the mode of culture best adapted to the country, as well as 
in reporting on the different samples of Flax which were grown in the country. 
Mr. Deneef’s directions for the cultivation of Flax, drawn up after he had had 
practical experience in the country, remain as a valuable document for the guidance 
of others. These we, therefore, reprint from the Journal of the Agri.-Horticultural 
Society for the } r ear 1842, p. 393. 


“practical information on the best mode of cultivating 

FLAX IN BLNGAL. BY MR. DENEEF, BELGIAN FARMER. 

“ ‘ In accordance with my promise, I send you as follows, a detailed report of my 
observations since my arrival in India, on the cultivation of the Flax plant. 

} W *J* no ^ enter on an explanation of the mode adopted in the cultivation of this 
plant in Europe, because nothing is easier than to do so theoretically, but will 
content myself with informing you, from my own practical experiments, of the means 

* m ' indigo-planter at Rungpore, writes : “ Having great difficulty to 
prevail on these ignorant cultivators to plant it— owing to a superstitious belief that 
\o vengeance of an evil spirit will befall them for introducing the cultivation of a 
new article. Flax grows remarkably well here, and I have no doubt would succeed 
we in this district, the Zemindars now commence to show an inclination to 
improve agriculture in general.” 
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at our disposal in this country, which can r adily be made available for the produc- 
tion of Flax and its seed; 

*“t. Such portions of land as are annually renewed by the overflowing of the 
-Ganges, or which are fresh and ricn, are the best adapted for the cultivation of 
Flax. # .... . 

“ *2. After the earth has been turned up twice or thrice with th6 Indian plough, it 
must be rolled: because without the aid of the roller the large clods cannot be 
reduced, and the land rendered fine enough to receive the seed. The employment of 
the roller, both before and after sowing, hardens the surface of the earth, by which 
the moistureof the soil is better preserved, and more sheltered from the heat of the 
sun. About and near Calcutta, where manure can be obtained in great abundance 
for the trouble of collecting it. Flax may be produced of as good a quality as in any 
part of Europe. Manure is the mainspring of cultivation. It would certainly be 
the better, if the earth be well manured, to sow first of all, either Sunn (Indian 
Hemp), or Hemp, or Rice, or any other rainy-season crop ; and when this has been 
reaped, then to sow the Flax. The tillage of the land, by means of the spade 
( kodalee ) used by the natives (a method which is far preferable to the labour of the 
plough), with a little manure and watering at proper seasons, will yield double the 
produce obtainable from land tilled without manure and irrigation. 

f< ‘The mode of forming beds of six feet in width with intervening furrows, in use in 
Zealand and in Belgium, is very inconvenient in India, because great care must be 
taken to preserve the moisture of the soil ; and on the other part, for the purpose of 
weeding, they are unnecessary. When proper Linseed, freed from mustard seed, is 
sown, 1 think that the Flax requires no weeding at all in India. 

3, The proper time to sow the Flax in India is from the beginning of October 
until the 20th of November, according to the state of the soil. 1 he culture must be 
performed, if possible, some time before th8 sowing. The Flax which I have sown in 
November was generally much finer and much longer than that sown in the former 
month, which 1 attributed to the greater fall of dew during the time it was growing. 
The quantity of country seed required to the Bengal higha is twenty seers , but only 
fifteen seers , of the foreign seed, because it is much smaller and produces larger 
stalks. The latter should be preferred; it is not only more productive in Flax, but, 
owing to the tenderness of its stalks, it can bo dressed much more easily. # 

« ‘4. The Flax must be pulled up by the roots before it is ripe, and while the outer 
bark is in a state of fusibility. This is easily known, by the lower part of the stalks 
becoming yellow ; the fusion or disappearing of the outer bark is effected during the 
steeping, which may be fixed, according to the temperature ; say, in December at 
six days, in January five, in February four days, and less time during the hot season. 
The steeping is made a day after the pulling, when the seed is separated, and then 
the stalks are loosely bound in small sheaves, in the same way as the Sunn . The 
Indians understand this business very well, but in taking the flax out of the water it 
should be handled softly and wkh great care, on account of the tenderness of its 
fibres. When it is newly taken out, it should be left on the side of the steeping pit 
for four hours, or until the draining of its water has ceased. It is then spread out 
with the rdot-ends even, turned once, and when dry it is fit for dressing or to be 
stapled. 

€t < 5. To save the seed, the capsules, after they are separated from the stalks, 
should be put in heaps to ferment from twenty-four to thirty hours, and then dried 
slowly m the sun to acquire their ripeness. 

“‘6. When Flax is cultivated for the seed alone, the country Flax should be 
preferred, bix seers per bigha are sufficient for the sowing. It should be sown very 
early in October, and taken up a little before perfect ripeness, by its roots, separate- 
ly, when it is mixed with mustard seed; the Flax seed being intended for the purpose 
of drying oil, is greatly injured by being mixed with mustard seed, by which mixture 
its drying qualities are much deteriorated. With regard to the dressing of the raw 
material, most of the coolies are now acquainted with the process, and I have not 
therefore alluded to it. Should you desire any further information on the subject, I 
am ready to afford it . 9 . . . t 

“Mr. Deneef, in reply to some queries circulated by the Agri-Horticultural 
Society, observed that too dry or saline soils were injurious to the culture, but that 
his own had been a heavy clay soil; also, that the Bengal bigha contained 14,400 
square feet, or one-third of an acre, and that he cowed of foreign seed 281b; of 
American 361b ; but of plump Patna, or native seed, not less than ^olb, on account of 
its larger size. That the foreign seed cost R8 a maund of S2tb, while the native then 
cost R2-8. 

“ The acclimated \mencan seed he found to succeed well in India. But on a pre- 
vious occasion (Feb. 10, 1841), he had obseived of some samples grown at Entally, 
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that the experiment of the previous season had been a complete failure. He sowed 
130 Duncanee bighas, each containing 28,336 square feet, double of the Bengal 
bigha. The soil was not manured, but ploughed seven and eight times. Somewhat 
sandy soils are the best. The hard soil which the natives select for growing Flax for 
the seed, remains in clods, and cannot be pulverized. He first sowed one maund of 
seed (from the Chupra district) per bigha. Mr. Bernard, one of the Belgian farmers, 
thought this too much; he reduced it to 20 seers, or 4 oil)., which proved too little, 
(and evidently so, as the same quantity is recommended by Mr. Deneef for the Bengal 
bigha, which is only half the size). He began sowing on the 16th of October, and 
concluded by the end of the month; the plant was ready for steeping on the loth of 
February. He recommends sowing in the beginning of October, as there is moisture 
.. enough at the surface of the ground to sow broadcast. Early sowings, also, will in 
general do away with the necessity for irrigation, which is otherwise indispensable, 
and expensive. (But is not the greater heat both of^ the soil and of the sun more 
injurious than the greater dryness of the soil late in the season, when dew falls?) 
He states that from the 10th of September till the 2otli of January, when the Flax 
was in seed, and had ceased growing, there was no rain. About fifty bighas were 
sown with drill-ploughs, because there was no moisture at the surface of the ground, 
but as Mr. Bernard disapproved of this mode, the rest was sown broadcast, when they 
were obliged to irrigate the land. 

“The plantshaving been pulled by the 10th of February, and the seeds taken off, 
the stems were steeped in (indigo) vats. The first vat was steeped nineda3'S; the 
second and third, ten days; and the fourth and fifth, eleven days, the weather 
having got cooler from the fall of a shower of rain. Range of thermometer, 6o° to 
70°. Tne plant for steeping was not perfectly ripe, but the small plants were left to 
ripen their seed. 

“ The crop was small, owing to the unfavourable season. Only 1 maund 25 seers of 
seed, and 70II) of Flax per bigha, while the Duncanee bigha ought to yield from 150 to 
2oolb of clean Flax.* The proportion of Flax to the Tow or Codilla varies accord- 
ing to the weather in which the Flax is cleaned; if prepared in the dry weather or 
hot winds, or from April to the end of June, the proportion is one-third Flax to two- 
thirds Tow ; if prepared in damp weather, or from July to October, it is half to half. 
With regard to the cost, M. de Verinne says : * Supposing the season to be an 
average one, and the produce of the bigha to be 150II) of clean Flax, 100 bighas 
would give 63 tms, and the cost, according to the annexed estimate, being £2,237, 
will show the cost per ton, landed in Calcutta, to be R331, or £33. In making up 
the estimate, I have calculated the expenses according to those of the experiment of 
last year. Only the pfoduce has been valued at 150I b per bigha/ though 701b 
( only were obtained. 

“Estimate of the probable expense for the cultivation of 100 bighas of plant, the 
manufacture, and the despatch of tlie produce to Calcutta — 

Land rent for 100 bighas, at R4-S . 

Irrigating the lands, if there is no moisture at the surface 
at Riper bigha . . . 

Six ploughings, at 4 annas each per bigah 
Chikorage, or cleaning the fields betore sowing, at 8 
annas per bigha ...... 

130 maunds of seed, at Ri-S per maund 
Plucking the plant, at Ri per bigha . , . 

Weening, at 8 annas per bigha .... 

Taking off the seed, at R 1 per bigha 
Filling the vats, taking the plant out, spreading and turn 
incr it, &c., at 12 annas per bigha 
Breaking the flax for cleaning, at R1-4 per bigha . 

Cleaning the flax, at 2 annas per pound 
Gunny bags, for bales . . . . 

Making up the bales 

* With these Indian returns of the produce per bigha (which is at Bullea two-thirds 
of an acre), we may contrast a statement by Dr. Hodges: “ From the returns of the 
Royal Flax Society, and from my own inquiries, I would estimate the average produce 
of a statute acre in the North of Ireland of air-dried Flax straw, with bolls, at two 
tons, which, by the seeding machine, are usually reduced to 3,360 lb. By the various 
processes of the rural manufacturer, the amount of dressed Flax or fibre obtained 
averages from four to five cwt. per acre.” 
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t€ Mr. Wallace, in his reply to the queries of the Society, states that the bigha at 
Monghyr contains 3,600 square yards — three-fourths of an acre, and that the inun- 
dated land is to be preferred. ^ Alluvial land will yield a crop if not too sandy, but 
the higher land is preferable if rain fall two months after sowing; that dry soil 
produces a good plant, but of very coarse quality. He sows at the latter end of 
September for seed only, but from 15th October and all November for fibre, to the 
extent of 6olb to the bigha if sown broadcast, and 40II) if sown in drills. 

" The American and Europe seed, he states, produce double the quantity of fibre, 
half the quantity of tow^and of a finer quality, but only half as much seed as the 
native. Of this the price in the district uas from R1-4 to Ri-S. That he reaps 
from the 25th of February to the 10th of May. That the average crop is about 9 
stone, or 1 261b per bigha; and that sixteen or these are required to produce a ton 
of Flax ; with of tow, first quality 36H3, and second quality 14 fb pei bigha; while 
there is an average crop of 3^maundsof seed. The time of steeping varies from 
two to three days in the hot months, to four and five days in February, October, and 
November, and to seven and eight days, in the cold months of December and 
January; and that one day more is to be added for dry plants of the preceding 
season ; and that the cost of Flax laid down in Calcutta, per ton of 20 cwt., is from 
£12 to £\ 5, all expenses included. / 

"These expenses consist of rent of land, Ri-8 to R2 pe- bigha; if the rayat 
uses his land in the other months, then four annas less than the above rates. Coolies 
obtainable at annas per day for rippling, steeping, or carrying to the factory; or 
one rupee for fourteen bundles of 3^ cubits in girth, tightly compi essed. It is steeped 
in a vat, and taken out when the fibre will separate easily from the wood, and then 
dried in the sun. It is crushed by being passed under large iron rollers, and then 
"placed on the edge of a board, where the fibre is separated from the wood by striking 
it with a wooden sword. The expense is R3 per bazar maund, and the conveyance to 
Calcutta, R20 per 100 maunds. Notwithstanding the small cost (^12 to ,£15) for a 
ton of Flax laid down at Calcutta, which was pronounced of good quality, and prob- 
ably similar to the other Indian Flaxes, which were valued in England' at various 
prices, varying from £35 to £431 also stating that the amount realised on the sale of 
the seed is calculated to have more than covered the expenses of cultivation, rippling, 
and steeping {Report hi Agric . Soc . Proc Nov., 1841 , pp, 38 and 95) : the specu- 
lation did not succeed. For we find in the Proceedings of the same Society for 
February, 1844, pp. 45 and 165, Mr. Wallace, intimating, in reference to his opera- 
tions lor several years past with a view to establish the cultivation of Flax at Mon- 
ghyr, that he was afraid, from the serious drawbacks he had experienced, that he 
should be compelled to abandon the speculation unless some encouragement was 
„ afforded by Government. The Society having referred all the papers and samples of 
Flax received from Mr. Wallace to their Hemp and Flax Committee for report, it is 
stated that one of the members was in favour of an appeal to Government, while the 
other three were opposed to such a step ; but as neither the facts nor reasons foi either 
side are given, we are unable to draw any other general conclusions . 9 

"The foregoing rather detailed account of the experiments, culture, preparation, 
and cost of Flax grown in different parts of India, may appear to the reader to have 
occupied more attention than them importance entitles them to. But without going 
through this labour, it would be impossible to draw any satisfactory conclusions for 
the prosecution of any future experiments in the same or in other parts of the country, 
if such should be thought necessary. But it is first desirable to know what was 
thought of these fibres when sent to the markets of this country. This we are fortu- 
nately able to do, from some of the results having been published, ar.d from some of 
the specimens having been sent to the India House. A detaded report is given from 
Liverpool Of the first samples grown, and of which a report had also been made 
by Mr. Deneef. But he generally rated them higher than they were valued in this 
country, though we are unable to distinguish exactly the respective specimens in the 
two reports. The Secretary next submitted an extract of a letter which he had been 
favoured with by Mr. Hodgkinson on some samples of Flax (similar to those so favour- 
ably reported on by the Flax Committee of the Society) forwarded by him to Liver- 
pool. (Vide ‘Report’ 1841, p. 41.) 

" c The letter, which bears date January 30, 1841, is from Mr. Grey, and he says : 
f From what I can judge, and having shown them to a friend here who has probably 
as much through his hands as any other in Liverpool, a partner of William Jackson, 
Son, & Co. Mr. Murray seemed far from sanguine about them, but I trust they 
indicate the capability of producing an article of great importance and extent. 

" c rst . — The best is a lot (country Flax, native seed, 26th May 1S40) — this may 
be worth £40 to £45 per ton here; it is finer, softer, and batter than — 
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* 2nd . — The large parcel (country Flax, native seed., 27th May 1840)^ which has 
a fine broad fibre, and not much inferior; it is worth £40, if in quantity equal to 
sample. The lengths are too unequal, which makes it fall upon the hackle, and is a 
disadvantage. Of these two samples the fibre is by no means weaker than ot rhany 
other such Flaxes, and probably when this is the case it arises from the preparation. 

“‘3rd. — -(Bengal, May, prepared by Belgians.) Dew-ripening weakens, I under- 
stand, the fibre, hurts the colour, and even prevents its bleaching as it ought to do, 
and for which such Flax would be used. Where water is obtainable for steeping this 
method should not be resorted to. . . 

tKt 4th. — (Indian Flax, No. 1, grown in the neighbourhood of Calcutta, worth at 
least £30 per ton.) This is better, but seems, if I mistake not, also to be dew-ripen- 
ed. It is worth £35 here, however. - 

« < £ij u — These from imported seed don’t seem equal to'tne produce of native. 

“ 6th . — The heckled Bengal Flax does not show to advantage, being imperfectly 
dressed, and happens to be of a dry, hard nature. # . 

“ 'jth. — (Country Flax, native seed, 26th May, 1840.') This mark is similar to 
the first, but you will distinguish it, being darker coloured and harsher. T he first is 
the best, 1 think, decidedly. Weakness of fibre is an insuperable fault where it exists, 
and it may be perhaps avoided by better preparation. The Belgians’ is very weak, 
and some of the others. 

“ ( Toxus.~ One of 'these (Bengal Tow, native seed, 30th May 1840), seemingly 
the clearing or last tow, is a very good thing, worth in Dundee £30 to £33, 1 should 
say; the others fiom firmer tools before this, £ 20 . Another of same mark as first 
worth perhaps £16. These are of great consumption, as recommended belore to 
your attention Codillas from £12 @ 16 20 per ton would do well, and could be 
obtained from the waste in preparing the better Flax, observing always that the staple 
be good and the fibres strong, though they need not be of great length by any means. 
In Flax the longer the better, though not required beyond moderation, but the fibres 
should be equal and uniform, so as all to split and yield as much dressed as possible. 
These Flaxes on the whole resemble most the common Newry Flax, which costs 
£40 @ 50 per ton, wanting the natural sap, in which all these are deficient. , 

“‘The quality 1 think will not be of the best for some time* but much that would 
sell largely in Dundee or even Belfast might be obtained; in Dundee everything is 
used, down to the coarsest; but Flax worth £40 to £60 per ton is most saleable, and 
to the most certain and best buyers. The Codillas and Tows there seems no doubt 
of, and Flax to bring from -£30 to £4$ per ton also.’ 

“The next report we have is on the samples of Flax grown in the following 
year (1840): — 

“‘Four specimens of country-grown Flax, prepared in Calcutta. — Presented by 
Mr. H . Woollaston on behalf of the * London Flax Exp eri men ta l Society f 

“ ‘ No. i — Is a sample of Flax of last year’s growth, from English seed, not accli- 
mated . Six hundred pounds of this quality, Mr Woollaston mentions, were for- 
warded to London by the Bucephalus ; and by the last mail Mr. Rogers advises that it 
was valued at £"50 per ton. 

“ ‘ No. 2 — Is a sample from acclimated English seed, grown in Entally. The seed 
was sown last November, and the plant gathered in February, having been in the 
ground 85 or 90 days. Mr. Woollaston states that this sample is considered much su- 
perior to No. 1, and that Mr. Deneef attributes its superiority to the seed being accli- 
mated, which renders the separation of the under-bark much easier, and leaves the 
Flax finer and softer. Mr. Deneef estimates its value compared with No. 1 at £ s6 
per ton. 


4 No. 3 — Is a sample from the same seed and growth as No. 2— but consists of 
P tc hed portions of plant, so as to furnish a specimen of the degree of fineness that it is 
possible to produce. This sample is superior even to No. 2, and nearly equal to the 
best produced in Belgium ; much surpassing the £(5o Belgian ordinary qualities. Mr. 
Deneef estimates its value at £60 the ton. 

“ ‘ No, 4— -Is a sample of Flax from country seed grown and prepared at Bowsing 
Factory, district of Burdwan; estimated in London at £40 to £45 the ton/ 

“ Some specimens of the Flax grown this year having been sent to the India House, 
and having, in March 1841, been examined by Mr. Hutchinson, of Mark Lane, he 
thought them very favourable specimens of so recent an experiment as they seemed 
to be equivalent to Russian and Polish Flax, which was selling at that time Tor £40 a 
ton; and one of the specimens appeared of a quality which might sell for £45 a ton in 
the then state of the market. • 

;t tV ! en °! ^' e rope-manufactory at Greenwich thought yarn made of 

jt \erj good, and that nothing could preventlioth the Flax and Yam proving valuable 
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articles of commerce, it sent in quantities, and of uniform and sorted qualities. 
Messrs. Noble have recently informed the Author that they also had received speci- 
mens, and thought them equal to the middling and even better qualities of Russian 
Flax. There seems no doubt, from the concurrence of opinion, that the Flax pro- 
duced in India was sufficiently good to stand favourable comparison with both Russian 
and Egyptian Flax, and was, therefore, of the kind which is much required, and which 
could be consumed here in the largest quantities. The question, therefore, is whether 
it can be produced at a cost so as to yield a profit to both planters and the merchants 
who would export from India to England. 
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f< On reviewing the accounts and the results of these experiments, It appears that 
though abandoned too soon in some situations, they were carried on for a sufficiently 
long period in others to allow of reliable deductions being drawn from them, if full 
information on all points bad been supplied. The soil does not seem to have been 
complained of; but though drainage is essential in many parts of Europe, the power 
of irrigating will be found most useful in the East. The climate is obviously very 
different from what the plant meets with in Ireland, as not a drop of rain seems to 
fall from the time of sowing to that of reaping the crop ; but heavy dews compensate 
for this deficiency during a part of the season. But as this dryness of climate pre- 
vails over a great part of India during the season of cultivation — that is, from the end 
of the rainy season to the beginning of the hot weather — it is evident that irrigation is 
necessary for such cultivation, and must not be too expensive. Perhaps the double 
monsoon of the Madras Presidency might in some localities afford a suitable climate 
if the temperature is not too high. A perfectly appropriate climate may no doubt be 
obtained at different elevations on the Himalayas, and in some of the mountainous 
Tanges of the South of India; but European superintendence may not be available 
and the expenses of, transit be too great. The Saugor and Nerbuddah territories 
appear favourable, from their more moderate climate ; while some of the districts of 
the North-West of Sindh, and the Panjab, may be found suitable, from the command 
of irrigation and the prevalence of a moderate temperature. 

<tf The proportion of seed required having been ascertained by Mr. Deneef, we can- 
not but observe the unexpected results obtained from the sowing of some native seed j 
— the Flax produced from Saharunpore seed having been considered to be of excellent 
quality, and, in Liverpool, to be the best of all the specimens sent. American seed 
was found to be suitable to the country; but it is remarked that when sown in a rich, 
it did not do so well as when sown in a poorer, soil. The whole question of what is 
the best seed for the untried soils and climates of new countries is one of considerable 
difficulty. It does not follow that seed from a rich soil and the most careful cultiva- 
tion is necessarily the best for transference to a pooier soil and drier climate ; indeed, 
the converse would, in many cases, appear to be the more suitable course. But even 
in the case of wheats, some from Australia and from the Nerbuddah, pronounced the 
finest in the English market, have never produced good crops in this country, notwith- 
standing the most careful attention. Indeed, the most advisable course appears to be 
to grow the best native seed, and as thickly sown as is found to be suitable, for the 
express purpose of changingthe branching nature of the plant, and then making an 
exchange with the seed of other districts following the same course; in order to 
insure that interchange of seeds which is so beneficial for all kinds of crops, and is 
conspicuous in India in the indigo crops of Bengal being grown from the seeds of the 
North-West. In the directions for culture in Europe, we have seen that early sowing 
is necessary to produce good fibre, and late sowing for seed; but in India the reverse 
course is to be followed, for early sowing, in consequence of the high temperature, 
induces rapid but, from the dryness of the climate, stunted growth with an abundant 
production of seed; while later in the autumn the temperature is lower, the growth 
is slower, but the dews being heavy there is greater moisture, and this, with the slower 
growth, produces finer fibre. The early sowing is preferred by some, in order to 
save the expense of irrigation, but this must sometimes be with the sacrifice of the 
quality of fibre. 

“with respect to the cost at which Flax can be produced in India, we find Mr. 
Leyburn stating that he gets four maunds of Flax, or 328U), from about one-third of 
an acre of land, at a cost of £“2-105-., or for about £17 a ton ; and that this sold for 
£28 a ton in London; but we do not find that he proceeded with the Cultivation. 
Mr. Deneef calculated the cost of Flax produced by him to be £32 a ton, with a pro- 
1 fit of £Sj which would afterwards amount to £14. Mr. de Verinne calculated the 
cost would be £31 a ton, with an average crop; though he did not get halt the 
quantity. The cost of both is evidently too high, unless the finer qualities of Flax 
.are produced. Mr. Wallace, who continued the longest/ and produced Flax at the I 
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cheapest rate — that is, from £12 to ^*15— ought to have succeeded, as he states 
that the expenses of cultivation were paid for by the seed. But we find him, as we 
have already stated, representing to the Agricultural Society- that he should be unable 
to go on with the culture, from the discouragements he had met with, unless assisted 
by the Government, Though the difficulties are not specified, they must have been 
greater than appear from the published accounts, and therefore the facilities and the 
profit are not so great as they appeared to the A gri.- Horticultural Society , — who 
thus unintentionally induced the Government of Lord Auckland to consider that 
public aid was not necessary. 

u It is very evident that such experiments can only be made under the superintend- 
ence of Europeans, when, if successful, they may be adopted by natives. In repeat- 
ing the experiments in more favourable situations, it would seem very desirable at 
first to ascertain as accurately as possible the quantity of produce of ordinary quality 
obtainable per acre, with good cultivation in a favourable locality, on an average of 
years, and then to endeavour to improve the quality. The profits of the two kinds of 
cultivation and preparation are not very dissimilar in Europe. Though manufac- 
turers may require more of the coarser qualities of Flax, planters will "of course 
grow that for which they can get the best prices ; though it will be safest at first to 
reckon only on getting the prices of Russian or Egyptian Flax, 55 

As bringing Royle’s account down to more recent times, the following 
special report, written by Mr. W. H. D’Oyly, Collector of Howrah (which 
appeared in the Proceedings of the Revenue and Agricultural Department 
for 1873), may be given. The report is of so’great interest that it is feared it 
would be seriously injured by any attempt at abbreviation, though in some 
instances Mr. D’Oyly deals with some of the facts given above in the pas- 
sage from Royfe’s Fibrous Plants of India — his report is, in fact a re- 
view of Royle’s statements and of all that had subsequently appeared! Mr. 
iu t » m - fonvardin g his report, accompanied it with a letter from* which 
the following passages may be extracted, as showing the extensive research 
wn a h ,m which resulted in his report embracing chief facts continued 
m the Agn.-Horticultural Society’s Journals as well as his own original 
enquiries : — 
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son to anticipate any difficulties with regard to the supply from that country, and 
also because India, though perhaps she may not hope to equal Belgium in the quality 
other flax, might still well compete with Egypt, Russia, and other countries.^ For 
the Dundee market the Indian flax that has already been produced in the Panjab is 
admirably adapted. In the Dundee Chamber ot Commerce, Mr. O/G. Miller, the 
Chairman, in 3S5S, speaking of the Panjab flax, specimens of which were laid on the 
table, said that * the fair value ot the flax at the present time he considered to be 
fully £45 a ton overhead, and he would be glad to take a quantity of it at that 
price. 3 * Ind°ed, a mixture of this flax with that ot the Baltic 'would much improve 
the yarn by imparting strength to it. Such flax would be therefore admirably 
adapted for canvas yarn and other }'arn where great strength was required. Every 
one then would agree that if a supply of some thousand tons annually of this flax 
could be obtained at a fair price, a very great boon would be conferred upon the 
linen manufactures of this country, and this district in particular would be benefited 
more than Belfast or any other town, for we have a hold of the coarser end of the 
linen trade, for which this flax is betttr adapted than for the finer spinning of Belfast 
and Leeds. 3 Dr. Royle, in his work on the Fibrous Plants of India {page 141 ), 
quotes from a letter written by Mr. J. McAdam as follows: f Belgium, Holland, ! 
France, and Ireland^ can supply all the world with fine fibre, but Russia and Egypt 
dannot keep pace with the demand for coarse. 3 

“ Favourableness of the present time.— I believe that the time has now come 
when the cultivation and manufacture of flax can be carried on in India profitably — 
certainly with more hope of profit than it was reasonable to expect in former years — 
first* because higher prices can now be obtained in the home markets; secondly , 
because the means of communication both in [India and also between India and 
England have been so much improved, and the rates of freight have lately been so 
much reduced and thirdly , because the great irrigation works lately undertaken 
by the Government of India in Behar and in other parts of the country, and which 
are being extended throughout immense tracts of diy and thirsty, and therefore 
hitherto comparatively unfruitful, lands, will supply the only thing wanting to enable 
farmers to turn these lands to good account, — lands now in many places lying waste 
to a great extent, and even where cultivated, obtainable in many parts at a very low 
rate of rent. 

<c The flax plant of^ India.— The Indian plant called ulsee or teesee is a variety 
ofitbe flax plant which is grown exclusively for the seed from which linseed oil 
is expressed. This variety has acquired certain characters from the peculiar me- 
thod of culture adopted with a view to obtain as great a quantity of seed as pos- 
sible ; and this is done at the expense of the fibre, for the plant, in consequence 
of the peculiar method of culture, is always short and bushy. The same thing 
occurs with the plant known commonly in India as ganja or bhang , which 
produces an intoxicating drug; this is the true hemp plant (Cannabis sativa), 
and in India it is not cultivated for fibre, but for the f resinous secretion of its 
leaves.’ Dr. Royle in his work on the productive resources of India, says: € In 
Europe it is well known that if it be wished to prevent a plant secreting the prin- 
ciples, bitter, acrid, or otherwise, which are natural to it, the practice is to exclude 
it from the influence of light and air, as in tjing up lettuces and covering up celery; 
so to ensure a full secretion of the principles natural to a plant, an opposite treat- 
ment is necessary, and is practised with the hemp in India by openness of planting 
and consequent exposure to the full influence of light, heat, and air. 3 Hence the 
flax plant in India being valued on account of the oil of its seed, is sown in lines on 
the borders of fields, and not thickly, so that it becomes short and bushy, with many 
branches yielding a heavy crop of seed. This every one who has seen anything of 
the country where linseed is cultivated must have observed. To secure length and 
fineness of fibre, it is necessary to sow both hemp and flax very thickly in the same 
way that jute and sunn-hemp are sown. 

(< Early experiments.— —It appears that the attention of Government was first 
directed to the cultivation of fibrous plants in the beginning of the present century. 
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* In the first part of the year 185 5 the freights for jute varied from £sss. per 
ton to £6~ss. The quotations now (end of April 1S73) are £2 -ias. per ton. In luly 
3872 the steamer City of Cambridge took home 100 tons jute at ^3 per ton, and in 
the same month the City of Canton took 300 tons jute at £2-ios. per ton. The City 
of Lucknow took 500 tons jute at £2 -75. 6d. per ton. In May 1S72 the ship Tytho- 
nus took' 625 tops jute at £2-55. per ton. In both the years 1872 and 1873 the 
highest rates for jute did not exceed £4 per ton. /0 
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The East India Company had hemp farms, and Dr. Roxburgh seems to have been 
the first to attempt the production of flax in India. Unfortunately no record appears 
to have been preserved of the result of his experiments. Dr. Royle who published 
a work on the fibrous resources of India, called attention to the subject in 1834, but 
little seems to have been done till 1839, when a company was formed in London 
called ‘the London Experimental Flax Company. 5 By them a Belgian farmer and 
a Belgian preparer of flax were sent out to Bengal, and experiments were made 
with more or less success in several parts of Bengal, Behar, and the North-Western 
Provinces. Riga, Dutch, and country seed, were all tried. Generally, as might be 
expected, the Riga and Dutch seed proved better than the country seed, still some of 
tiie specimens of flax produced from the latter were most favourably reported on and 
considered by Mr. Deneef, the Belgian fanner, to be worth £66 a ton. This is pro- 
bably a rather high estimate, for some specimens sent to Liverpool at the same time 
were valued at from £30 to £45 per ton ; but it is right to add that some time after 
some Panjab flax was actually sold at auction at £54“*os. per ton.* The Agricul- 
tural and Horticultural Society of India took the matter up warmly. Medals and 
prizes were offered ; but although the results of experiments were encouraging, the 
cultivation did not till many years after extend beyond the few biglias in the several 
places where experiments were made. 

“ Experimfnts in Shahabad. — In the district of Shaliabad, at a factory called 
Nonore, which is on the banks of the river Soane, Mr. Lyburn for several years (1840 
and previously) persevered, and although his efforts were crowned with great success, 
still he wrote in a desponding way of the almost insurmountable difficulty he encoun- 
tered in getting the natives to take to anything new. He must here have referred to 
the manufacture of the fibre, and not to the cultivation of the plant, for it is beyond 
doubt that the natives will always take to any cultivation that will pay well, and even 
to the preparation of the produce, when it is not attended with any great difficulty 
requiring more than ordinary care. Take, for instance, opium and jute, the cultiva- 
tion of which has increased so enormously. But the preparation of the flax fibre is 
infinitely more difficult than that of jute or sunn-hemp, and requires European super- 
intendence, without which the natives would never produce a marketable fibre. Even 
in the comparatively easy preparation of jute and sunn-hemp, a large proportion of 
the fibre is more or less damaged by carelessness in preparation. Mr. W. Stalkartt 
of Ghoosery, who owns an extensive rope manufactory, informs me that no less than 
one quarter of the sunn-fibre brought to him is damaged by carelessness in steeping ; 
the stems are often left for too great a length of time in the water. I may add an 
extract from a report by Mr. Sturrock, Secretary, Chamber of Commerce, Dundee, 
dated nth March 1S60 (Journal of the Agricultural and Horticultural Society of 
India , Part JII. 9 VoU XII .): — f As to the quality, it is not nearly so good as a lot sent 
home by Mr. McLeod, which I sold at £54-105. per ton. It is not so good coloured, 
is altogether harsher, and has much less of the natural sap in it. This we consider 
must arise irom the stock having been allowed to grow too long a time, or not having 
been pulled early enough, and from over-steeping , or otherwise bad preparation . 

“ Again, in the Agricultural and Horticultural Society’s Journal for 1S63 , Pari 
Illy Vol.XIIL , it wili.be seen that both Mr. McGavin and Mr. Stalkartt; in reporting 
°n the weakness unsamples sent to them for report, attribute the weakness to want of 
care in preparation. To return to Mr. Leyburn’s experiments. It appears from the 
Proceedings of the Agricultural and Horticultural Society in November 1841 that 
‘Mr. Leyburn succeeded in producing an article of lengthened staple, and of a 
quality vieing with the flax of Russia and elsewhere. A portion of the cultivation 
was carried on in the sandy bed of the Soane river, and part in the uplands of the 
district. 55 [Mr. Leyburn’s results will be seen at page 15 above. — Ed.~] 

“In a loot-note the size of the bigha is not very clearly shown, lhe Shahabad 
bigha at present contains 27,225 square feet, and is therefore about two-thirds of an 
acre; but Mr. Leyburn puts down his bigha as ‘something more than the Bengal 
bigha, which 15 1,600 square } r ards, the third of an English acre.* Still, as he cal- 
culates the produce at four maunds of flax per bigha, which is equal to one ton from 
seven bighas, it would seem that the bigha referred toby him must be at least as 
large as the present Shahabad bigha. The factory maund is equal to 741Mb. there- 
fore four maunds would be equal to 2 cwt. 2 qrs. iS^lb. At my request a search was 
made among the records of the Nonore factory by the present owner, Mr. Solano for 
any papers that there might be relating to Mr. Leyburn’s experiments, but unfortu- 


. * 7 h j s » hfwever, was a very smail quantity, <oh., about two tons, which was the 

best that had been then prepared. See extract from Mr. Sturrock’s report quoted 
in the next paragraph. 1 4 
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nately the factory was burnt in the mutiny, and no papers on the subject have been 
found. 

“ Mr. Deneef’s estimate of the cost of cultivation and preparation. — 
Mr. Deneef, the Belgian farmer above alluded to, drew out an estimate of the cost 
of a ton of flax produced from English seed well dressed, and in his opinion worth 
£50 or more in the home market. It must be remembered that this showed the cost 
of cultivation, &c., near Calcutta, where it was, and always will be, higher than it is 
up-country. It will be seen that he calculates that thirty Bengal bighas^ would be 
necessary to produce one ton of flax. 53 

[ Mr. DeneePs estimates will be found on page iS. — Ed. ] 

“Experiments at Monghyk. — Mr. Wallace, at Monghyr, for years made ex- 
periments, and he perhaps may be said to have been the most successful producer as 
far as cost of production is concerned. He states in a letter, dated 21st August 1841, 
to Dr. Spry, Secretary to the Agricultural and Horticultural Society of India, that 
the expenses of cultivation , rippling , and steeping , were more than covered by 
the proceeds of sale of seed . The cost of preparation of three tons he gives as fol- 
lows:— 

R 

Scutching of three tons after being broken or crushed by the 

rollers , .... ... 100 

Gram and grass for horses and bullocks, s}ces 3 wages, &c. . 94 

Peons and carpenter ........ 10 

Mofussil expenses and carriage to Calcutta .... 60 

Boat hire and travelling expenses . . . . . .10 
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Total . 364 

or £ 12 per ton. 

u Mr. Wallace estimates the produce per bighaf as follows : — Flax, f average crop 
9 stone, 16 bighas for a ton ; tow, 1st quality 361b, and 2nd quality 14H5; seed, average 
crop 3^ maunds. 5 He considers that the most preferable land is that which is yearly 
inundated; chur lands, he says, will yield a good crop if not too sandy, but high lands 
are preferable if rain falls two months aftei sowing . % 

“ Experiments at Bullfah, in Ghazeepor'e. — Mr. Deverinne 3 s experiments at 
Bulleah, 1840-41, were the least satisfactory of all, but a leason is given for this, and 
it would appear that better results were obtained in other } f ears from his estimate of 
average crops. In his letter to Messrs. Hamilton and Company, Calcutta, dated 20th 
September'1841, he estimates the cost of cultivation of 100 bighas, and of the prepara- 
tion and despatch of the produce to Calcutta, at R2,237; the yield, he estimates, in 
an average season, at from 1501b to 20olb per bigha, or (say) 6| tons per too 
bighas ; the cost of one ton, therefore, landed in Calcutta, would be R33 1 . The bigha 
referred to is the Duncanee bigha of 28,336 feet square, about double the size of the 
Bengal standard bigha. Mr. Deverinne adds that the proportion of flax to codilla is 
one-third flax to two thirds codilla, so that besides the 64 tons clean flax, there would 
be 13^ tons codilla? The figures given above are taken from Mr. Deverinne 5 s esti- 
mate of an average season; but his actual return in 1840-41 fell far short of these 
figures. This, however, is not to be wondered at when we see that the season 1S40-41 
was an unfavourable one. The plant was blighted in January; from the 10th Sep- 
tember till the 20th January, when the flax was in seed, there was no rain ; country 
seed was used; the sowings were too late, and, by the advice of Mr. Bernard, 20 seers 
of seed only were Sown in each bigha, which was found to be much too small a quantity 
for the production of good flax ; part was sown with drill ploughs and part broadcast; 
the flax was cleaned at an improper time, viz., during the hot winds ;|| instead cf get- 


*The Bengal bigha here referred to contains 14,400 square feet (about one-third- 
of an English acre, and about half of the Shahabad and Ghazeepore bighas). (See 
leports of experiments in those districts.) 
f Of 3,600 square yards, Jths of an acre. 

3 : Letter from Mr. J. Wallace to Dr. Spry, dated 2nd September 1841. Pro- 
ceedings of Agricultural and Horticultural Society, November 1S41. 

§ I cannot help thinking that this must be a mistake for ^ flax to i codilla. Mr* 
Deneef puts down 1 ton flax to 9 maunds (or say 7 cwt.) codilla; and Mr. Wallace 
estimates 9 stone (126II)) flax to 361b 1st quality tow, and 14]]) 2nd quality tow. 

|l See Balfour's Cyclopaedia of India, page S40; also letter from Mr. Deverinne 
to Messrs. Hamilton and Company, Calcutta, dated 20th September 1841, published 
-in Agricultural and Horticultural Society’s Journal for 1841, page 101. 
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that was produced in the Panjab was produced by hired labour, except in one isolated 
instance, namely, at Deenanuggur, where Mr. Cope found that a small quantity had 
,been prepared by the cultivators. 

Owing to the inattention of the cultivators to the simple instructions given, the 
premia offered by Government were not earned , none of the prescribed conditions 
having been complied with. Mr. Cope, however, recommended that the premia 
should not be altogether withheld, and a sum of Ri,4gi was apportioned to the most 
deserving cultivators. Unfortunately, however, the payment 'was delayed for two 
years . It is therefore not to be wondered at that farmers and cultivators lost the small 
interest in the matter which had at first been excited by the offer of the premia. 
Lord (then Sir John) Lawrence, in the Panjab report of 1S55-56, says: * In 1855 
(the autumn of that year is here meant) about 25,000 acres of linseed (that is, half the 
superficial area sown in 1854-55) were sown, but the season, being dry, was unpropi- 
tious ; no^ merchantable flax was obtained. 5 Now, irrigation would have prevented 
the loss caused by the dry season. Mr. Cope; in his paper above cited, says that Sir 
John Lawrence must have made a mistake, for c the very fibre which has attracted so 
much attention at Belfast, Dundee, and Leeds, was prepared from flax grown in the 
districts of Gujranwalla and Lahore during the season of i 855-56. 5 Ihe quantit}> 
'sent home, however, was very small, being about two tons. Some 55 maunds, pre- 
pared by Mr. Steiner, were sent to Belfast, where the quality was tested. At a special 
meeting of the Chamber of Commerce at Belfast, the question of the cultivation of 
flax in India was discussed, and some yarn, spun from the Pan jab flax, was examined 
and pronounced to be of the value of from £35 to £45 per ton. Subsequent!}’’ at 
Dnndee a meeting of the Chamber of Commerce was held (September 1858), and 
three kinds of flax from the Pan jab were valued respectively at £48, £4 6, and £38 a 
ton. The Chairman, Mr. Miller, remarked on the strength of the Panjab flax. In 
a letter, dated Lahore, 20th July 1859, written by Mr. T. H. Thornton, Personal 
Assistant to the Officiating Financial Commissioner, to the address of the Secretary to 
the Government of the Punjab, the financial results of the experiment are given. In 
looking at these results we must remember, as Mr. Thornton says, that the object of 
this experiment * was not to ascertain whether the exportation of flax could be re- 
munerative, but to make investigations regarding the soil best adapted for its culture 
and to initiate the zemindars into the processes required for preparing the fibre for the 
European market. 5 c It appears also that a considerable portion of the seed and in- 
ferior fibre was distributed gratuitously among the zemindars. 5 Attached to this 
letter is a statement of the sale proceeds of Gujranwalla flax, which 1 give below, as 
it shows what a large margin is left for the cost of cultivation and preparation : — 

Receipts. £ s. d. £ s. d . 

Sale proceeds of 19 bales sold at Belfast, as per 

account . . . . . . . 63 6 4 

Sale proceeds of 9 bales sold at Dundee, 'as per 

account . . . . • . * 28 15 10 

— 92 6 2 


Disbursements. 


From Wazfrabad to Multan, including cost 

of packing . . . . . . 4 10 1 

From Multan to London * ♦ . .1606 

,, London to Belfast per steamer, including 
warehousing in London, commission, &c., 

&c. • • • • » • .4*5° 

From London to Belfast,' including storing, 

commission, &c., at Belfast . . # 3182 

For carriage of 9 bales to Dundee, &c., r &c. . 1 12 9 

31 8 6 
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Net proceeds ... 60 14 8 


€t Now, it will be seen from the above that after paying all costs of carriage, packing, 
warehousing, and commission, there remained a balance of £60-1 4-S to cover the 
expenses of cultivation and preparation of two tons (or rather less) of flax. Then 
again, over and above this theie would be the proceeds from the sale of seed and 
codilla. Mr. Wallace of Monghyr found that the proceeds from the sale of seed alone 
covered the cost of cultivation, and he has shown that the expenses of preparation, 
packing, and carriage to port need notexceed £12 a. ton— say £*24 for the two tons; 
but even if we double this amount, there still remains a large balance for profit. 
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c ‘Mr Gubbins’ experiments at Allyghur,— In 1854-55 and iSss-S^Mf. Gub- 
bins, then Judge of Allyghur, made some experiments, using- both foreign and native 
seed and sent some of the flax straw produced to the Agricultural and Horticultural 
Society in Calcutta, and also some specimens of fibre, prepared in a rough way, with- 
out the usual process of retting. The straw was forwarded to the Chamber of Com- 
merce Dundee. This was grown * from native seed and after the native fashion 
solely 9 for the sake of the seed / (See Journal of the Agricultural and Horticultural 
Society , VoL IX., 1854, p. 379.) Mr. Robert Sturrock, Secretary to the Chamber 
of Commerce, Dundee, thus reported on it: ‘From this it: appears that if proper 
means as to sowing, growing, and cleaning are taken, India may be a flax-produ- 
cino- country ; and in order that we may be provided with as much information 
as possible, could you state at about what price such fibre, prepared and ready as the 
sample, could be shipped from India? Unless it can be laid down here at a certain 
cost, it could not be used; and I have to mention that the Directors of the Chamber 
consider that if such flax could be laid down at a price not exceeding ^35 a ton, it 
would be useful in the manufactures of this place. The price refers to this particular 
sample; if better more could be got! These remarks referred to the following re- 
port: — ‘On examination you will find it, I think, to contain considerable promise, 
there being evidently nothing in the soil or climate of the district in which it is grown 
opposed to the production of a flax that could be used by spinners generally in this 
country. From the straw having been intrinsically a very poor article, such as the 
flax steepers in this country would scarcely purchase at all, you will find the quality of 
the finished sample also indifferent, but nevertheless it is a marketable article , and I 
think good results might follow if another experiment was made in which more pains 
was bestowed on the cultivation/ It must be remembered that this fiax was raised 
from country seed sown thinly in the same way that natives sow for the sake of a good 
crop of linseed. Mr. Gubbins, to show the natives what use could be made ol the 
enormous quantity of refuse ulsee straw which they throw away after the seed has 
been collected, made from some of this refuse straw a quantity of string which was 
pure 1 ased by a Calcutta firm. It does not appear whether his lessons yielded much 
fruit; but I suppose that there being no purchasers on the spot, the experiment was 
dropped, and now, as formerly, thousands of tons of teesee stalks are thrown away, 
from which at least a large quantity of string could be manufactured without expense 
and with very little trouble. In some parts of India the stalks are given as food to 
cattle; but cattle are equally fond of the refuse after the fibre has been extracted. In 
the steam retteries in England the water which runs through the flax stems is always 
used with the husks of flax and chopped straw to feed cattle, and forms a very nutri- 
tious food. (See Mr. Blechynden's notes of a visit to Wishaw Flax Works> Journal 
of the A gri.- Horticultural Society for 1854 > VaU IX., p. 27.) 

“ Other experiments on a smaller SC ale.— Experiments on a small scale were 
made at Burdwan, and four samples were presented to the Agricultural Society by 
Mr. J. Erskine in July 1S44; these were raised from acclimated and up-country seed, 
and were pronounced to be of a fair quality, and valued at from £30 to ^34 per ton. 
In Chittagong Mr. Sconce, then Collector of that district (1S43), produced some flax 
fro n acclimated Europe seed, and also some from country seed ; the latter yielded a 
flax that was softer and finer, but much shorter and weaker than that raised from ac- 
climated seed, At Jubbulpore Mr. Williams produced some fiax of good quality, and 
Dr. Royle considered that this part of India is the best adapted for the growth of 
flax, the climate being a medium between the extreme dryness of the North- YVest 
Provinces and the moisture of Lower Bengal-an argument that would apply 
equally well to the province of Behar. The Jubbulpore hemp brought into 
not'ce by Mr. Williams, is well known, and Dr. Royle judged from its length 
and strength, as well as by the specimens of flax grown by Mr. Williams, that 
the chmate of the baugor and Nerbudda territories is eminently suitable to the pro- 
duction of flax. The linseed of these territories is a white species, and seed collect- 
ed 1 therefrom was distributed for experiments to different parts of the country. 
Mr. Finch of Tirhoot found that three-fourths of the crop raised from this seed ‘ was 
destroyed by caterpillars, while the common linseed, grown in the vicinity of the 
white, was left untouched by them/ (See Royle* $ Fibrous Plants of India, p. 144.) 
Mr. Henley near Calcutta was unsuccessful. In the first year he procured from 
Bhaugulpore some flax straw, but the plant had been grown for seed in the native 
fashion, and the result was that it was too bushy for the production of fibre- the next 
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was that the fibre was small and weak, and inferior to the Jubbulpore and up. 

cou ?^ ON c' L ’ USIONS . — F f om the results of the several experiments that have been 
made* 1 think it may be fairly inferred — firsts that flax of a marketable quality, and 
of a quality for which there is a great and increasing demand, can be produced in 
several parts of this country, notably in Behar, the North-Western Provinces, the 
Panjab, and the Central Provinces; secondly , that it is quite possible to manufacture 
flax fibre profitably where the area of cultivation is limited, and under the immediate 
supervision of a qualified European; thirdly > that the native cultivators generally 
will not prepare the flax, but that they can and will grow the plant in the way that is 
necessary for the production of good fibre if it is made 'worth their while, i.e., if a 
price be paid for the produce equal to what the cultivators make by othercrops on the 
same land at the same season; fourthly , that to firmly establish the cultivation of 
flax for fibre, it is absolutely necessary that Government should give every encourage- 
ment and help that it is in its power to give, and that whatever may be the nature of 
that encouragement and help, it should not he withdrawn too soon, as formerly it 
was, both in Lord Auckland’s and subsequently in Lord Dalhousie’s time. 

“Collection of information as to value of produce.-— It remains to be 
seen whether flax can be cultivated extensively in this country in such a way as to 
yield a fair profit, first, to the cultivator, and second, to the purchaser of the plant 
and preparer of the fibre. To show this, it will first of all be necessary to calculate 
how much the latter would have to pay the former for the plant when ready for pulling, 
and for this purpose I have collected certain information froin persons well qua- 
lified by long experience and intimate acquaintance with the agricultural classes to 
give accurate information on the subject. [The answers obtained were embraced in 
an appendix which it is not thought desirable to republish here, but the following re- 
marks indicate the gentlemen from whom the facts shown in the appendix were ob- 
tained.— Ed.] I may mention here, says Mr. D’Ovly, that Mr. Mylne is a member 
of the firm of Burrows, Thomson and Mylne, who hold from Government a lease of 
the extensive Judgdeespore estates, which formerly belonged to the notorious rebel 
leader Koer Singh. This estate has been transformed by them from a jungle into 
one of the most valuable estates in that part of the country (Zillah Shah- 
abad), and they bear the very highest character as zemindars. Mr. Charles Fox, 
with his elder brother, owns several indigo factories in Shahabad, and is the able 
manager of the Maharajah of Doomraon’s extensive estates. Moolvie Syud Abdool 
Hye is the manager of the Court of Wards' estates in Shahabad, and is also a 
zemindar holding land in Zillahs Patna and Jaunpore. Iam much indebted to all 
these gentlemen for the trouble they have taken to obtain for me as accurate inform- 
ation as possible. 

u Estimate of cost of flax straw and of the manufacture there- 
from of fibre. — Teesee is sowm by the natives for the seed crop in two ways — some- 
times broadcast, and sometimes in lines with or round other crops. To make the 
cultivation of the same plant for fibre profitable to the raiyat, he must be paid for 
the produce of his field a sum equal to w'hat he would get for the produce of the 
same field when cultivated in the ordinary way. When sown round the edges of 
barley, wheat, or gram fields the linseed yield per bi^ha would be about one maund, 
value R3, and the value of the produce of the other crops would be about Rio, 
the value of fodder R2, and of the oil R3, or in all R18.* The value of seed saved 
for the yext year’s sowings may be considered as a set-off against the value of seed 
sown. When sowm broadcast, the yield of linseed in a good year might be from 5 
to 7 maunds, or an average yield, taking good and bad seasons into account, would 
be about 3^ to 4 maunds. Syud Abdool Hye puts down the average yield at a some- 
what smaller figure, but when we consider that Mr. Leyburn, Mr. Wallace, and 
others got maunds of seed per bigha from the plant that they cultivated for 
fibre, and remembering that when grown in the native fashion for seed the yield 
would be greater, I think we may look on Messrs. Mylne and Fox’s figures as 
the more correct. Besides, in calculating what would be a fair sum to pay the raiyat, 
it is better, if we err at all, to err in his favour. Putting the average yield then dowm 
at 4 maunds, the value would be R12. In either case, therefore, in an average season 
the value of the produce of a bighat of land from November till Februar> or March w-ould 
not exceed R16. From former experiments it appears that from 15 to 16 bigha are 
necessary to produce one ton of flax. If, therefore, raiyats were asked to grow the 
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# This is perhaps the outside value of a good crop. R16 would be rather above 
than under the average value of produce, 
f The bigha of 27,225 squaie feet. 
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linseed plant in the way necessary to produce good fibre, and were paid at the rate of 
Ri6 per bisrha lor the produce, the purchaser would have to pay_R25o for the produce 
of tbbighas. The seed would be worth R168, calculating 1 the yield at 32 maunds per 
bigha, and the value at R3 per maund. Deducting, then, the value of the seed from 
the price paid to the raiyats, there would be a balance of R88 to be added to the cost of 
preparation, packing, and carriage to port, and if this cost does not exceed K 120 
(jC 12) per ton (this is what it cost Mr. Wallace at Monghyr), the^ flax could be 
snipped at Calcutta at ^20-1 65. per ton. The cost of freight, screwing, and insur- 
ance, should certainly never exceed £6 per ton (^4-ios. would be nearer the mark) ; 
so that a ton of flax might be landed in England, Scotland, or Ireland at A26-16.S. a 
ton at the outside. Then, besides this ton of flax, there would be (say) 8 cwt. x Or 
codilla, which could be disposed of in Calcutta for from £3 to The ton of 

flax, if moderately well prepared, would fetch not less than £40, and probably more, 7 
The expenses in England would be about £\-\is. per ton.J In the above calculation 
the value of the refuse, both for fodder and for manure, has not been taken into con- 
sideration. The following table will show in a more convenient form the figures above 
given : — 


Expenditure. 

B a . p. 

Price of produce of 16 bighas 250 o o 
Cost of preparation, packing, 
and carriage . . . 120 o o 

Freight from Calcutta to 
England, insurance and 
screwing . „ . . 60 o o 

Expenses in England, ware- 
housing, commission, &c., 15 8 o 

Profit. . . „ . 154 8 o 


Receipts. 

£ rr. p. 

66 maunds seed, at R3 each • 168 o o 
8 cwt. codilla (say) , ♦ 32 o o 

1 ton flax . # • ♦ 400 o o 


Total . 600 o o 


Total • 600 o o 


“If cost of preparation, &c., be raised to £20 per ton. — I n the above 
calculation it will be observed that I have adopted Mr. Wallace’s estimate of the cost 
of preparation, packing, and carriage, which is undeniably a low one, and probably ✓ 
would not cover the cost if machinery was employed with European supervision; but 
even if we raise these figures to R200 (£20) per ton, there would still be a profit of 
R74-8 G£7-gs.) per ton if the flax sold at £40 per ton, or a profit of R24-8 (£2-95.) per 
ton if the flax realised only £33 per ton. Another Rio (j£i) might safely be added 
to the profit, as the freight, insurance, and screwing would in all probability never 
exceed £5 per ton, but, on the contrary, be found generally to cost even less. 

“Steam retteries — -The several processes which have to be gone through when 
only manual labour is employed, from the time that the plant is ready for pulling till 
the fibre is ready for scutching, require great care; and without constant and close 
supervision, such as it would be impossible to afford with any hope of ultimate pro- 
fit, the natives would never turn out a marketable fibre. The pulling, stooking, 
stacking, rippling, ^ water-retting, drying, &c., &c., require the greatest care and 
attention. ^ 13 y the introduction of steam retteries, fibre can be prepared immediately 
the plant is received from the cultivators, and within two days. An interesting 
account of a visit to the Wishaw Flax Works near Glasgow is given by Mr. Blechyn- 
den, and published at pago 25, Part I., Volume IX. of the Journal of the Agricultural 
and_ Horticultural Society of India for 1S54, In this Watt’s patent process cf pre- 
paring flax explained : * The flax straw is delivered at the works by the grower m 

a dry state with the seed on.’ So that all that the cultivator has to do is to grow the 
plant, pull, stook, and deliver it at the works. One of the great advantages of the 
steam processes is that the seed and chaff is all saved, whfle it is generally lost, 
by the cold-steeping process. * The shoves or refuse woody matters are also em- 
ployed in these new works as fuel, whereby a great saving in coal is effected/ An- 
other very great: advantage that would be gained by the introduction of steam ret- 
teries into India would be that the risk of damage during the lengthy processes 
of preparation by hand during the hot season, when the hot winds prevail, would 


. * From what 1 have been able to ascertain, the owners of paper-mills would gladly 
give from R2-8 to R3 per maund for codilla. 


t Turkish flax is now quoted at £40, and St. Petersburgh 12 head at £55 
II he total cost is less. I have added 1 o shillings, as the commission on s 
tiax would be double of what is put down for jute. 
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Kp most altogether avoided. As regards the question whether machinery 
would pay in Indfa, the best proof is that it pays in England, where a much higher 
price has\o be paid for the flax straw. Mr. Blechynden, in his report of a visit to the 
Redford Flax Works, states that the proprietors contract with the farmers for the 
suodlv of flax straw at £4 per ton {pape 22, Part I , Vol . IX., jipft. -Horticultural 
sfucty* Journal for 1654)- A Committee of the Royal Flax Society of Ireland, in 
reporting* on Mr. Watt’s system, state that 1 cwt. of flax straw neighed with the 
seed on yields 13Mb of fibre ; so a ton of flax straw would yield 2701b of fibre. The 
necessary amount of flax straw, therefore, to produce 2701b of fibre would cost £4, 
and consequently the amount of flax straw necessary to produce one ton ot fibre 
would cost a little over ^ 33 - therefore, it pays the manufacturers in England to 
pay £33 for an amount of flax straw which will produce a ton of fib^e, it ought to 
pay manufacturers in India to pay the rayat £25 (R250) for the produce of 16 bighas; 
and I think 1 have shoivn that K250 would pay a rayat well for the produce of 10 

bighas.^^ ^ g BNGAL BESX adapted to cultivation of flax.— The part of 
Bengal which would be most suitable for many reasons for the experimental cultivation 
of the flax plant for fibre would be that comprised in the districts of Patna and Shah- 
abad— because all the lands of these districts will be irrigable directly the 
Soane irrigation works have been completed ; and secondly , because the soil, being a 
rich clay, is eminently suitable; and thirdly^ because Dehree-on-the-Soane, where 
there is a large Government work-shop superintended by an officer of considerable 
experience and ability, would be an excellent site for the establishment of a steam 
rettery; and fourthly because the means of communication by the several canals 
and branch canals will render carriage both cheap and safe. As regards the soil 
best adapted for flax, Mr. Deneef, the Belgian farmer, was of opinion that lands 
subject to inundation that are annually renewed bv alluvial deposit are well suited* 
He writes to Dr. Sury, Secretary to the Agricultural Society, as follows f Les 
terrains qui sent renouveles annuellement par les debordements du Ganges, ou qui 
sont frais et riches, conviennent le mieux pour la culture du lm.* 

“ Mr. Wallace thus reports} on the different kinds of lands : — 


Alluvial 
Highland . 

Inundated . 

Dosala two-year land) 
Loose and sandy . 

Hard clay 


Will yield a good crop if not too sandy 
Preferable, if rain falls two montnsaLer sowing 
The most preferable of any. 

Very good if not too low. 

Plant will not come to the same perfection. 
Produces good plant, but of very coarse quality. 


- o V * ~ J • 

Mr, Deyerinne was of opinion that *the best lands are those in which there is a 
small mixture of sand ; such lands are easily prepared, and can be well pulverised.’ 

'1 he large district of Shahabad is almost entirely surrounded by rivers from which 
spills annually inundate and renew the lands of the riparian estates. There are 
also in this district a great number of Government and Court of Wards’ estates, so 
that almost every facility exists for experiments on a large scale. 

“Propriety of Government engaging in trade.— There is a considerable 
difference of opinion as to the propriety or otherwise of Government engaging in trade 
I would point out the case of Egypt. I think that there can be liHle doubt that it 
was owing entirely to Government operations that the flax trade became permanent- 
ly established in that country. To this day flax is prepared by Government, and 
quotations m the home papers are given showing the prices of flax prepared bv Gov- 
ei-timent and °f flax prepared bv natives. The flax produced there is not quite 
equal to the beU Russian, and it has been proved that flax can be produced in India 
which will command prices equal to those obtained for the best Russian marks. The 
only question, therefore, that lemainstobe solved is the question of cost* and I 
really do not see why, when the quality of Indian flax is equal to, if not better than 

isdon! hflgypt.^ " C Sh0UW n<>t be aWe t0 prepare the fibre here as cheaply as it 

“Further information as to cost of machinery It m „ : r 

while at home on leave lately, to collect information as to the improvement^ in" and the 

. # In their rath Annual Report. 

datJd2ndSep?emb;r^iu ******* t0 ^ A & ricultural Horticultural Society, 

f ty V etL ® r *° Dr- Spry, dated 20th September 1841. These letters are all t l 
found in the Society’s report to Government, submitted with a letter from Hr q° be 
the Secretaiy to the Society, dated 25th September 1841. Dr * Spry, 
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cost of, machinery, the prices now paid for flax straw, the cost of preparation, and 
the demand for the coarser kinds of flax ; but unfortunately my stay >n England 
being of such short duration, 1 was unable to do 50 . I have, however, been making' 
enquiries, and shall be glad hereafter to submit a supplementary report , if such in- 
formation is likely to prove of any use to Government. I also propose to trace the 

growth of the trade in Egypt. , 

« Conclusion. — Dr. Forbes Watson very kindly supplied me with numerous 
extracts from the records of the India Office on the subject of flax cultivation in 
India. I only regret that 1 have not been able, from want of sufficient Spare time, to 
enter more fully and completely into the subject than I have done. If, however, in- 
complete as it is, this report will in any way tend to bring the subject of flax cultiva- 
tion in India into notice, and to the prosecution of further experiments, my object 
will have been gained. I trust that the result of such further experiments may be 
what is undoubtedly much to be desired, that India will some day become a flax-pro- 
ducing country for the benefit both of her agricultural classes and of the trade here 
and in the United Kingdom.” 

The Government of India considered Mr. O’Oyly's report of such inter- 
est that it was made the basis of an enquiry throughout India. It ^ was 
accordingly printed and issued to Local Governments and Administrations, 
with a request for any further information which they might be able to fur- 
nish. The replies were in due course procured, and these, together with Mr. 
D 5 0 yly 5 s report, were issued by the Government of India in 1874 in pam- 
phlet form. Space cannot be afforded to republish all the replies, but the 
following jottings taken from them, together with passages derived from 
Royle's Fibrous Plants and the publications of the Agri-Horti cultural Society 
of India, convey, it is believed, a fair conception of all that is now known of 
flax in the various provinces of India. The replies to the Government of India 
circular dealt unfortunately far more with linseed than flax, and even those 
that gave information regarding the fibre appear more often to be alluding 
to Hemp (Cannabis sativa) or San (Crotalaria juncea) than to Flax. 


PRESENT CULTIVATION IN THE PROVINCES OF INDIA. 

I. — PANJAB, 

The following passages from Royle's Fibrous Plants of India give part 
of the information regarding this province up to the date of publication of 
that work in 1855 : — 

“Though Linseed is so extensively produced throughout India, we hear 
nowhere of the fibre being valued and separated. But when we get to the 
confines of cotton-producing districts— that is, into the Panjab— we find 
that some Flax, prepared by the natives on their own account, is separated 
m the neighbourhood of Lahore. For we are told that the stalks of the 
linseed plant yield a fibre, which is made into twine, and used for the net- 
work of their charpaes or native beds. This information was elicited in 
consequence of inquiries originated by Mr. Frere, the distinguished Com- 
missioner of Sind, from his desire to promote the culture of linseed in the 
province under his charge. The fibre, however, of the linseed plant is 
separated m still more northern parts, as some seed of Bokhara Flax sown 
m England was found to be that of the common Flax. 

dfciwVato^.^feSi™ pec,ing the growth of UnseKj in the Pani4b 

« " ‘ 0n , lh l Cis-Sutlej it is stated that three seers to a bigha are sown 

W 4 Cn f r ne> °J m dn ] h ; P robab{ y a s an edging to other crops. 
‘J 8 ° f hn , seed 1 con sidered a good crop. The stalks and husks 
considered refuse and useless.. The seed sells for 18 seers for the rupee to 

The oil ,lT aUnd ? s , eed rl ds ?/ oiJ l0 * seers ; of oil-cake 29/seers. 
« , r « ?[, 5 a nd 52, and the oil-cake at 60 to 66 seers for the rupee. 

or inundated hn f ed ® cultivated, especially in the khadir 

or inundated land of the Bess and hutlej Rivers; but plants always small; 
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seed sells for 20 to 30 seers for a rupee. It is also cultivated in the Shir- 
wul, or tract of country in which the soil is firm and covered by a deposit 
from the rains, with the sub-soil always moist— ripens before barley, and gene- 
rally before wheat. 

“ ‘ Linseed is also cultivated in the rich loamy soils of the Kdngra district 
skirting the Himalaya, but chiefly in the eastern parts, on account of the 
seed, which sells for 20 to 100 seers for the rupee— flax itself burnt 

“‘In the Panjab, sown with barley and mttssur (or lentils) in Kartic 
(October and November), it ripens in Chyet (March and April); usually 
sown intermixed with the above crops, or in separate patches. Never irri- 
gated, but grown along the Sutlej, in khadir land, or that which is inunda- 
ted during the rainy season, but never manured. 

“‘In the Lahore division, it is grown chiefly about Sialkote and Dina- 
nagar, and is the only part where the fibre seems to be made use of, as it 
is stated that the stalks yield a fibre which is made into twine, and used 
chiefly for the network of their charpaes or native beds. The price of the 
seed is about R2-8 per maund. Few localities are stated to be well suited 
lo it, and the seed was in little demand. Twine made of the fibre was sent, 
but no notice seems to have been taken of its quality . 9 

€t From the above details of cultivation, it is evident that though linseed 
is very generally known, it is nowhere extensively cultivated, as is evident 
from the price of the seed, which is dear in comparison with that of wheat. 
-Some of the uses are well known ; for instance, the oil is used as a drying 
oil, and the bruised seed, mixed with flour, is described by Major Ed- 
wardes as given as a strengthening food for cattle, and the oil-cake is no 
doubt employed for the same purpose; while the fibre is sufficiently valued 
to be separated in some, though burnt in most places. It would seem 
much in favour of the production of good fibre that the growth is much 
slower than in the southern provinces of Bengal.” 

In 1858, Mr. Baden Powell informs us, a quantity of native flax from 
Indaura, Kdngra Valley, was sent to England and was considered to be the 
finest specimen sent from the Panjab, it was valued at the high price of 
£55 to £60 a ton, and actually sold at £54-10$. “ If,” wrote Messrs. 

Kani & Co. of Dundee, “flax such as Colonel Burnett sent home (i.e . 9 the 
specimen alluded to above) could be put on board at Karachi for £26 a 
ton, it would leave to both importer and exporter a handsome profit.” 

Inspired, apparently, by the above results, and in consequence also of 
the demand for coarse flax having then exceeded the supply, manufacturers 
in England became very anxious to obtain flax from India. The Belfast 
Indian Flax Company was created in 1861, with an agency at Sialkote, 
which had for its object the encouragement of the growth of flax in that dis- 
trict, with a view to its exportation to England. The sanguine hopes of the 
Company were, however, shortly afterwards seriously damped by the dis- 
covery that the whole of the seed sent out by their representatives in Eng- 
land nad been so entirely damaged on the way, that no portion of it would 
germinate, an announcement which produced so depressing an effect on the 
members of the Company that it at one time appeared doubtful if they 
would have the resolution to persevere in the undertaking. On the spirited 
representation, however, of Dr. Forbes Watson of the India Office, who had 
very opportunely received a specimen of Sialkote jflax, valued at between 
£60 and £70 per ton, the Home Government authorised a grant to the As- 
sociation of £1,000 per annum for two years, on their engaging to carry on 
their operations for three years at all events. Under this stimulus the Com- 
pany commenced its operations with renewed vigour. The result of the first 
experiment was highly satisfactory. The plants attained a good height, were 
rich in strong^fibre, and altogether very superior to the Indian plant as ordi- 
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narily reared, while the fibre shipped to England was pronounced by cdm- 
petent authority to be equal in quality to the best Irish flax. The prospects 
of the movement were thus considered “ most cheering/’ Soon, however, 
serious difficulties arose. The Company could not grow the plants in suffi- 
cient quantity near the factory to make it remunerative to the zamindars. 
When grown at a distance in small quantities, the cost and delay involved 
in carrying the raw material to Sialkote were out of proportion to the sale- 
proceeds. The apathv of the peasantry was also a great difficulty. They 
could not be induced to persevere in the cultivation of the plant on the 
approved methods it was sought to introduce, the plants produced under 
the European method of cultivation being not near so rich in oil as the 
ordinary country seed. In these circumstances, the Company had to dis- 
continue its operations, and ceased to exist in 1867. For some time 
afterwards the business was carried on by Messrs. Bertola, Cox & Co., but 
they too relinquished it in 1869. 

It would appear (from the replies received by the Government, of India) 
that linseed is now very little grown in this province, and that the fibre, flax, 
is only very occasionally utilised. In Karnal 17 bighas .10 biswas of land 
were devoted to the produce of the fibrous plant (during the year of report), 
which gave a produce of 52 maunds 20 seers. The cost of preparing one 
bi^ha of flax was ascertained to be R3 ; this produced 3 maunds at a price 
of R2-8 a maund. The report further states that in 1855-56 flax was sown, 
but the results were far from satisfactory. The zamindars do not seem 
to appreciate the culture of the plant. In the Jagraon tahsil of Lu- 
dhiana experiments were made in 1854., but the results were not favourable. 
In Gujarat flax was cultivated in 1863 on account of the Indian Flax As- 
sociation of Belfast, but no notes of the produce were made. In Peshawar 
District flax is cultivated to a small extent and ropes manufactured from 
the fibre for domestic use. In Kangra it was stated that 4,432 acres were 
under Linum usitatissimum. In 1881-82 the area in Kdngra under this 
plant was reported in the Gazetteer of the District to be 7,150 acres, being 
the largest figure for the Panjab. The crop is grown in the valley, and is 
valued solely for the sake of the oil, no use being made of the fibre. Small 
care is bestowed upon its cultivation, the seed being simply thrown upon 
the ground between the stubbles of the newly-cut rice. The crop is very 
poor, but suffices to supply oil for local use. 

The following passages m the Agri.-Horticultural Society of India 
allude to Panjab Flax Journal (Old Series), IX., 139 (letter by Mr. H. 
Cope; (Proceedings, 1885, p. cxlv), Major Hollings’ report on the suit- 
ability of the Panjdb for flax cultivation ; X., 96 (report on samples) ; also 
Proceedings, 1858 (report on Mr. Cope’s samples); XI., pp. 75-139— a de- 
tailed and important pajjer by Mr. H. Cope “On the introduction of flax, 
as a fibre-yielding plant into India, and especially into the Panjab;” p. 188 
“Report on the sale of Panj 4 b-grown flax in the markets of Dundee and 
Belfast; also (Proceedings, 1859) lvii., and (i860), VI., cv. 

II.— NORTH-WEST PROVINCES. 
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The Government of the North-Western Provinces forwarded, in reply 
to the Government of India’s circular, copy of a letter from the Superintend- 
ent of the Botanical Gardens at Saharunpore, in which Dr. Jameson 
gives an account of the endeavours made up to 1861, in February of which 
year the letter was written, to extend the cultivation of flax in these prov- 
inces. Dr. Jameson relates how those trials proved fruitless, shows 
fai,ure ’ at l d suggests the means which should, in his opinion, 
2 pcd toensure a lasting and profitable extension of the cultivation of 
the plant. Before replying to your letter No. 1472A., dated 22nd October 
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last, with enclosures/* Dr. Jameson wrote, a I deemed it necessary to ex- 
amine what had been done regarding* the cultivation of flax in India, and 
particularly in the Panjdb, preparatory to Submitting a full and detailed 
report To do this I found would only be going over a subject which had 
been fully investigated and exhausted by the late Dr. Royie in his work 
styled the Fibrous Plants of India and by Mr. Cope in a paper lately 
published in the Journal of the Agricultural and Horticultural Society 
of India . „ 

tc 2. In these two publications full details will be found regarding all the 
experiments made in flax cultivation throughout the country. 

“3. In the Panjab the subject had been taken up with energy and acti- 
vity, and good results had been gained. But in my late tour I ascertained 
that in almost every^ district where the plant had been cultivated, unless 
f that of Sialkote, it had been discontinued ; the experiment, therefore, so 
successfully begun was too prematurely abandoned. 

u 4. No doubt the question that flax fibre can be raised in the Panjab fit- 
ted for the home market has been solved, and has thus passed from spe- 
culation to fact. But still, as far as the natives of the country are concern- 
ed, nothing has yet resulted. The cultivation, instead of extending, has 
diminished, and, had not the Deputy Commissioner of Sialkote taken up 
the subject with energy and activity, the experiment would have been fruit- 
less, or, as remarked by Mr. Cope, would have died out in the Panjab from 
sheer inanition, and that, too, originating in three causes — want of persever- 
ance on the part of the local Government ; second, want of enterprise on 
the part of British manufacturers ; and third, want of activity, energy, and 
interest on the part of the native cultivators in the welfare and progress of 
the country. 

<€ 5. In a country like India, Government, when desirous of introducing a 
new product, or of rendering an old one, by a process of cultivation unprac- 
tised, valuable in the arts, must take the initiative, in order to overcome the 
prejudices of the ignorant, indolent, and slothful cultivators. There is no 
active and energetic middle class to direct and encourage the labours of the 
native farmers, and it is a well-known fact that even in Britain there is no 
class more difficult to persuade to adopt new and improved processes of 
cultivation and new ideas regarding farming than agriculturists ; and, 
had not the policy lately introduced opened up the country to free trade, 
the old and routine system of cultivating the land would have by thousands 
been continued to this day in Britain. 

“ 6. The British farmer is now compelled by the free importation of grain 
- to resort to high and scientific cultivation and the best manures, in order to 
enable him to hold his own. 

“ 7. Mr. Mechi and others, through means of their private experimental 
farms, have shown to their tenants and tenant farmers how to maintain 
their position, even though the British markets be extensively supplied 
with un taxed bread-stuff from abroad. In this country such spirited in- 
dividuals are unknown, and therefore anything to be introduced for its im- 
provement must, I respectfully beg to state, be initiated by Government. 
The system at present followed by native farmers in cultivating flax for its 
seed is miserable in the extreme ; the shove or straw from whence the fibre 
is obtained being only used as fuel, or broken up and mixed with other 
substances and given to cattle. Let natives be shown that substantial ad- 
vantages would occur to them by cultivating the flax properly, and that 
good marketable fibre can be obtained from it, for which there is always a 
ready and immense market, and I doubt not but they would soon take to 
the cultivation. But, though the cultivation in the Panjab has in most 
places retrograded, yet still beneficial results have ensued from the experi- 
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ment instituted by Government, which may ultimately be of immense im- 

! portance to the Country. 

1 *‘8. By the exertions of Mr. D. Macleod and others, the experiment 

was prominently'brought to the notice of the flax manufacture^ in Britain, 
where for ypars the supply of flax from home cultivation and foreign import- 
ation has'been far short of the demand, and samples of the fibre laid before 
them/^ which were pronounced worth £55 per ton ; and so satisfied were 
they , by the specimens exhibited, that the Pan jab was fitted to grow flax 
/suited to the home market, that they formed a company, an f Indian Flax 
Company, Limited, of the Panjab, 5 in order to carry it on, and their agent, 
Mr. Wightman, has now settled in the Sialkote district, and has com- 
menced operations. By him advances have been made to zemindars to 
cultivate flax, which they will repay him back in kind. He, too, has dis- 
tributed acclimated seeds, and has applied to me for a large supply to ex- 
tend his operations, which,' however, I cannot meet. Land of his own he 
has none, and he is therefore entirely dependent on native cultivators. The 
system introduced is an admirable one, and will continue to be so as long 
as the company consider the interests of the native cultivator as well as 
their own, or, in other words, give him a fair remuneration for his labour. 
If this be done, and if the superintendence be confined to advice in the 
manner of cultivating the plant property and preparing the fibre, and the 
distribution of acclimated seeds, and, above all, in a newly-acquired country 
like the Panjab, where the inhabitants look to the district officers as their 
best advisers, if the countenance of Government through their district officers 
be continued, flax cultivation will rapidly spread, and the fibre become an 
important article of exportation. 

“g. But the as yet small success gained in the Panjab is not, in my 
humble opinion, sufficient to stimulate private enterprise to seek a field for 
operations in the North-Western Provinces. 

u 10. The services of Mr. Cope are not available, or if they were, they 
could only be procured at a rate which Government would not be prepared 
to meet. By him extensive mercantile transactions are carried on at Amrit- 
sar, and thus his time is fully occupied; nor is he acquainted with the 
methods of preparing flax. 

“11. To grow the plant assistance is not required. This we can do. 
What are wanted are, 1st , good scutchers and hecklers- men intimately 
acquainted with the processes of manufacture, and fitted to teach the native's 
of the country ; the best kind of machinery used in preparing flax ; 
3rd, a large supply of acclimated seeds; 4th, the directions for the proper 
management of the flax crop, compiled by the Committee of the * Royal 
Society for the Promotion and Improvement of the Growth of Flax in Ire- 
land/ with a few alterations and modifications to suit the climate of the 
North-Western Provinces, might be translated into Hindi, printed, and 
distributed to native cultivators through district officers with much advan- 
tage. 

. l2 * works alluded to all the information required on flax cultiva- 

tion is to be found. The Agricultural and Horticultural Society of Cal- 
cutta, by publishing^ the most important information to be found in the 
reports and transactions of the * Royal Society for the Promotion and Im- 
provement of the Growth of Flax in Ireland/ have done all that is required 
?° popularise the cultivation, so far as that can be done by the press, and 
in Or. Royle s work on The Fibrous Plants of India the cultivator will find 
1 1 e same information condensed. To him, therefore, I would recommend 
this work as a text-book. 

\ zes j iave already been offered by the Panjab Government for the 

samples of prepared fibre, and for the largest quantity of land brought 
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under cultivation with flax, but with no beneficial results, as they remain 
unclaimed by any one. Such an inducement held out appears to be of 
doubtful utility, though it might, with much advantage, be done on a small 
scale by district officers. 

“ 14. In the magnificent system of canal irrigation, the North-West Pro- 
vinces has the means for flax cultivation far superior to that possessed by 
the Panjab, and to encourage it, therefore, and meet the demands for accli- 
mated seeds on an extensive scale, I would respectfully recommend that an 
experimental farm of from 50 to 60 acres be formed in the Saharunpore 
district, adjoining the garden, where irrigated land can be procured at a 
reasonable rate ; that the incidental expenses, such as land, rent, water, &c., 
be met by the sale of the seeds, a certain quantity being reserved for dis- 
trict officers for distribution to zemindars. 

<( That if European instructors from regiments be available in this country 
two men be obtained from the ranks of any regiment for a short time to 
prepare the fibre, and teach natives how to scutch and heckle. That the 
fibre be sold, when prepared, to meet the wages of the parties who prepare 
it, a large sample being reserved for exportation and examination by British 
manufacturers. That acclimated seeds be given to district officers, parti- 
cularly those whose districts are in part irrigated by canals, to distribute 
to zemindars. That zemindars repay in kind with the shove or straw the 
value of the seeds received, and that small rewards, such as those distributed 
by the Deputy Commissioner of Sialkote, be given to such cultivators as 
present the best samples of flax plants for scutching. These rewards were 
received with the greatest satisfaction by, cultivators of Sialkote, as they 
were distributed publicly to the recipient by their own district officers. 

**15. For the plants raised by zemindars, and fitted for preparing fibre, 
there might at first be difficulty in procuring a market. The finest samples, 
however, might with advantage be purchased by Government, and from 
them fibre prepared for the market as an encouragement to the best culti- 
vators. This, of course, could only be done to a limited extent. But when 
the field became extensive it would be high time for Government to dis- 
continue the experiment and hand it over to private capitalists. But the 
seeds alone would ensure the zemindar against any loss. In fact, he would 
only be doing, though with better seeds, what he is now doing ; flax of 
inferior quality and quite unfitted for preparing fibre being cultivated every- 
where. 

“ 16. In the Panjab both Mr. hWigtman and Mr. Cope are prepared to 
purchase all fibre of good quality, and were it shown that flax capable of 
producing good fibre could be grown in the North-West Provinces, capital 
and funds to work it would, no doubt, be forthcoming to take it up. 

t( 17. To do this it would be necessary to import some good seed from 
Courland and Livonia, and from which all the best Dutch seeds are for- 
warded To the acre about 2 bushels, or i§ maunds, are required. I 
would therefore recommend that a ton or 28 maunds be imported, which, 
with the acclimated seed which will be available this season, would enable 
me to cultivate 50 acres of land, an ample extent to spread the seed over the 
country. 

* c 18. When the Honourable the Lieutentant-Governor visited the garden 
last season, he saw two fields under cultivation with flax, the one with 
Russian seed, the other with indigenous seed, and the plants of the former 
from 3§ to 4^ feet, and the latter only from 2 to 2^ feet in height. 

“ 19. From the former seed a supply was sent to Mr. Cope, then Sec- 
retary to the Agricultural and Horticultural Society of Lahore, and from it 
dates the commencement of the experiment of flax cultivation in the Pan- 
♦ jdb." 
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The Government of the North-Western Provinces also submitted a 
communication, received from the local Board of Revenue, which gave the 
results of the enquiries made by it as to the actual extent of the culti- 
vation in these provinces. The substance of the papers forwarded may 
be here given, the broad results in regard to flax being as follows : — 

“ Flax (Linum usitatissimum ) is not cultivated for fibre. 

“ The Commissioner of Allahabad has suggested that the richness of soil - 
and large outlay required for the production of good flax fibre form an 
effectuafbar to the successful cultivation of the plant for this purpose at 
anything like a moderate price This statement traverses the conclusions 
drawn in Mr. D’Oyly’s report, but is supported by the fact that the cul- 
tivation of flax for fibre has been abandoned. It appears to the Board 
that the exhausting effect of flax on the soil should not be overlooked, and 
that first experiments cannot be accepted as a crucial test. 

“ The Board recommended that a series of careful experiments should be 
instituted on a small area on the Bulandshahr Farm, both on ordinary land 
and on highly cultivated and manured land. The experiments, if carefully 
conducted, would prove whether flax could be profitably cultivated for fibre, 
and set the question at rest as regards the North-Western Provinces. 

“ The report furnished bj Mr. Ricketts, the Commissioner of Allahabad, 
alluded to above, was as follows : — A little flax is grown in a few parts of 
the division for local consumption, for oil and cake. It is hardly ever 
grown as a field crop, but only in a row drilled in, every here and there, on 
the edge of a field, or in furrows io or 12 feet apart in wheat crops. The 
only soil suitable for flax in this division is a porous black soil, very like 
cotton soil, found only near the course of the Jumna. 

“ Regarding the cultivation of flax, I can say that a great effort was made 
during the Russian war to introduce the cultivation of flax into the Panjab : 
good flax was grown with a long fibre fit for export to England for manu- 
facturing purposes, but it was established that flax to be good requires a 
great deal of water, good soil, and plenty of manure, and that it is a very 
exhausting crop. These were obstacles to the extension of the cultivation 
which can only be got over (as in the case of cotton a few years ago) by 
great demand at high prices, and a certain market, not a remote sea-port, 
of which the cultivators have never heard, but in the markets in their 
neighbourhood, to which they are accustomed to resort. 

“The native cultivator has no notion of growing flax for the sake of the 
fibre. It is only grown for seed. The same plant cannot produce both 
fibre and seed. If required for fibre, it must be forced in its growth with 

water and manure, be planted thick, and cut before the stalk gets hard, 

that is, before the seed begins to ripen. When grown for seed, the plant is 
sown in drills far apart, and is preferred short in the stem,— so short that 
the same plant could not produce fibre of a sufficient length to be of any 
use.” J 

Messrs. Duthie Sc Fuller take, however, a more hopeful view of a pos- 
sible flax culture in these provinces than perhaps do any other writers. In 
their Field and Garden Crops they say : “ It is improbable that flax culture 
could be extended on any other system than that followed by Indigo plan- 
ters, under which the grower receives a cash advance at sowing time, 
together with a guarantee that his crop will be purchased at a fixed price! 
Flax fibre would be useless to a cultivator unless he was certain of gaining 
a sale for it. It does not seem that any energetic attempts have been made 
i to extend^ flax culture on this system, and what efforts have been made to - 
! promote _ it have been confined to experiments which have indeed proved 
s the possibility of successful flax-growing, but have given native cultivators 
‘ no immediate incentive to undertaking 
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The Chief Commissioner of Oudh submitted a copy of a memorandum *N OUDH. 
drawn up by Dr. (VIcReddie, Superintendent of the Oudh Central Jail. iQg 

The practical information contained in that publication will render it valu- 
able to those who may wish to undertake the cultivation of flax. It may 
therefore be quoted in extenso : — 

“i. Soils, and preparation of soil.— The finest flax is grown on 
deep soils, argillaceous, sandy, and on the sandy clay commonly called 
loam. In strong, rich, damp soil flax will reach to a great height, 
but is always coarse. On light fertile soil it is shorter, but fine and silky. 

Deep ploughing is necessary, at least 1 1 inches. Fresh manure should not 
be used, but the manure, solid or liquid, added to previous crops made to 
answer. Newly broken-up pasture land does well for flax. All land must 
be perfectly pulverised and cleaned of all roots of every sort. Five dif- 
ferent ploughings are necessary, with an interval of fourteen days between 
each, so that ploughing must begin at least two and a half months before 
sowing. After each ploughing all clods must be broken up, and the 
ground made quite even. In fact, as flax is a rubbee crop, the ground 
on which it is to be sown should be prepared in the same way as for wheat. 

If manure must be added, it should be done before, or at the beginning 

of, the rains. The manure should be spread evenly on the soil. Sheep ^ 

manure should not be used. 

“2. Quantity of seed per acre, and how seed is sown.— Flax is 
invariably sown broadcast ; when sown for good fibre it is sown thick — 230 
or 240th (3 maunds) seed per acre. When sown for inferior fibre and 
seed 140 or 150B) per acre will answer. It is never sown by drill. 

“3. The months tor sowing,— precautions. —From 15th or 20th 
October to the 20th November, according to season, i.e. 9 late continuance of 
rain, as flax will not stand much rain ; hard rain soon after sowing would 
destroy the crop, hence the best time in Oudh would be the first week of 
November. 

u For sowing, a calm day is chosen, if possible; if wind prevail, the sower 
must move with the wind on his side, not on his face or back. A uniform 
distribution of the seed would be insured by going over the ground twice 
and sowing half the amount of seed each time. The sowing is not to be 
done as for wheat, - that is, not after the plough, as it were in drills, but as 
stated above, broadcast by sowers walking over the field. The progress 
of the sowing may be marked by a seed harrow going over the field in 
the line of the sower. When sown, the seed is harrowed into the soil, 
and a light hand-roller drawn by a man is passed over it ; this last operation 
should not be omitted. Care must be taken not to bury the seed too deep. 

“ To get the seed to germinate quickly, it is well to sow immediately after 
a shower of rain. 

“4, What is to be done after sowing. — When the plants are 2 
inches high, the ground must be carefully weeded. This is done by a num- 
ber of men kneeling amongst the flax and carefully removing by hand all 
the weeds ; they must work facing the wind, so that the young plants may 
raise themselves with greater facility. If one weeding is not sufficient, the 
operation must be repeated. If not feasible earlier, the weeding must not 
be delayed beyond the time when the flax has obtained a height of 6 inches. 

“ Three or four waterings, not too copious, are necessary,' according to 
season. In fact, water as often as you water wheat, 

“5. Harvesting. — ^ lax must be torn up by the roots, not cut down. 

The harvesting is to begin before the seed is quite ripe. Directly the bottom 
leaves * f the stalk begin to fall off, and the last blossoms have disappeared, 
the time of pulling has come. A good test is to cut a capsule right across. 
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horizontally. If the seeds have changed from a milky whiteness to a green 
colour, and are pretty firm, time to pull has come. By not allowing the seed 
to ripen on the ground, a better fibre is obtained, while, at the same time, 
the value of the seed is not lessened ; for *it is well known that most seeds, 
though not quite mature when gathered, ripen sufficiently after being pluck- 
ed, provided that they be not detached until dry from the parent^ plant, all 
the sap which this contains contributing towards further nourishing and 
perfecting the seed. ’ Pulling is done by catching the plants by the heads 
and drawing rather obliquely ; a handful is taken up each time, and the 
root-ends of the handful are kept as even as possible. _ Six handfuls are 
made into a sheaf. The sheaves are set up slightly, inclining to and lean- 
ing against each other with the root-ends d own ward s, and allowed to stand 
for five or six days. In pulling, the long stalks are laid by themselves, and 
the short’ separately, so as not to mix good and bad flax together. When 
plucked as directed above, the flax must be stored away under cover for 
three or four weeks, and then the seed is to be thrashed out. 

“ If, however, the grower thinks that he risks the quality of the seed by 
plucking before the seed has ripened, he may delay the process of plucking 
till the stalk is yellow up to the top, and all the leaves have fallen and the 
seed-vessels begin to open in the sun. The plants are then to be pulled up 
by the roots and laid on the ground. Clean grassy soil answers best in not 
too thick rows, in order to let the sun penetrate it thoroughly. At the end of 
four or five days it is turned, so that the plants underneath may be dried. 

“Two plans of harvesting are given above j the latter probably is the 
one preferable in this country. 

“ The thrashing out the seed must be done as soon as possible after 
harvest. Thrashing is done by striking the plants with smooth round 
sticks. When the capsules have been removed from the plants, the seed is 
to be trodden out with bullocks, the same as is done with wheat. . After 
removal of the seed, the flax is to be tied up in bundles of about 61b each ; 
it is now ready for the process of retting or watering to be next described. 

“ A.— Preparation of flax for spinning: Steeping , retting, or 
watering .— This may be done either while the flax is green immediately 
after the grain has been thrashed out, or when flax of superior quality is 
required, the plants must be perfectly dry and at least a year old before 
steeping. In this country, as the flax will be plucked by the end of March, 
it must be stacked until the rains--July or August — before steeping. 

“ Steep in ponds or tanks in which rain-water has collected, or ponds 
may be dug during the rains io feet wide, 4 feet deep, and any length de- 
sirable, and rain water allowed to fill in them. The flax tied in bundles, 
as previously described, is to be thrown into the ponds. The bundles or 
sheaves are not to have stones or weights on them, but every day each 
sheaf is turned with a pole to make the uppermost side change to the un- 
dermost. 1 he water used must be pure, soft, and clear; well-water gene- 
rally does not answer, ihe retting takes six of seven days, or only four if 
the weather be hot. 

*' To know whether the flax has been sufficiently steeped, the following 
test must be applied. Crack the stalk across the root, without breaking the 
fibre, and draw the latter towards the head of the stem, stripping it upwards. 
The fibre ought to come away easily, and should, moreover, hold together 
in ribbons ; narrow and separate fibre would indicate the steeping to have 
gone too far. In short, when the skin peels easily along the stalk, the flax 
has been sufficiently steeped. The steeping should never be entirely com- 
pleted in the water. It is best to finish by the agency of the dew. The 
process is to be carefully watched, and requires a little experience, so as not 
to under or overdo it. After removal from the water, each sheaf is set on end 
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and allowed, to stand for a day or two; the sheaves are then spread out on 
a field, pasture land, in very thin layers, to complete by the dew the retting 
process* This should be continued for about fifteen days. During the 
time the flax is spread out, it is frequently turned in hot clamp weather at 
least once a day. If heavy rain threaten when the flax is^ spread, it is 
gathered into conical sheaves until the weather gets fine ; rain soon causes 
it to rot. After steeping, flax should be kept five or ten months tied up in 
bundles, about 611 ) weight each ; the best qualities may be kept two or three 
years. When dressed (the process to be next described) immediately after 
steeping it is heavy ; it seems to get finer by keeping. It is stalked like a 
heap of grass or hay with the root-ends outwards in circular fashion, with 
a light thatch of grass and bamboos at the top ; a pucka flooring, or 
simply a layer of pucka bricks, will ensure safety from white-ants ; of course, 
high ground is to be selected for stacking. 

<c B. — Dressing the vlax : Breaking, ~ The flax having been pre- 
pared for the last process (after steeping and drying) it is subjected to these 
either by hand or by machinery. It may be broken either with wooden 
mallets or it may be still better subjected to the action of Brasier and 
Hodgkins 5 (Liverpool) patent c shamrock 5 hand-breaker. This machine 
will break — that is, extract — a very large portion of the woody matter, 
leaving the fibre uninjured and ready for the last or scutching process. 

" Three men are required to work it ; one to work the handles, one to feed, 
and one to receive the broken material. It is necessary to pass each hand- 
ful of fibre twice through the rollers; one and a half maunds of fibre can 
be worked in one day. A machine costs at Liverpool £13. All charges 
included, it will cost £20 (8200) to any part of India. 

u Scutching — The flax is now ready to be scutched, or made ready for 
spinning by this final process. There is a scutcher attached to the breaker 
previously described, but I find that thescutching-blades get too brittle and 
soon get useless by working ; this may be due either to the extreme dryness 
of the atmosphere during the cold season in this country, or to some fault 
inherent in the manufacture of the blades. At all events, I found that I 
could not scutch by the machine. Hand-scutching was then resorted to. A 
scutch is a wooden knife 2 inches long, 3^ inches deep, and half an inch 
thick, tapering to an edge. It is best made of seesitm wood. A scutching - 
board is required on which to work the flax. This is an upright plank 51 
inches high, 14 inches broad, i|- inch thick, firmly fixed in a solid block of 
wood. At the height of 372 inches from the foot is a horizontal slit 1 J inch 
broad. With his left hand the scutcher introduces into the slit a handful or 
tuft of broken flax, so that it hangs down on the side of the scutching 
board ; with his right hand he scrapes and chops at the flax with the scutch 
till all the remaining woody matter and all the broken pieces of fibre have 
been removed. The long fibre left in the hand of the scutcher is the market- 
able article ; the shorter fibre is the tow fit for packing, &c , but not for spin- 
ning into thread. Each scutcher after he has learnt his work turns out 5 
seers or 10ft of flax per diem. 

“Note. — This memorandum on flax cultivation was drawn up by me 
from , fir sty some papers given me for perusal by Mr. E. O. Bradford, who 
had paid £20 for the information contained in them at the British consul- 
ate in Brussels ; second , from a work on e Flax and Hemp,’ by Sebastian 
Delamer (Publishers — London : Routledge, Warne, ana Routledge). I 
acted strictly in accordance with the instructions given in my experimental 
cultivation of flax. I sowed imported (Riga) seed and country seed : of the 
former 300ft were used ; this quantity cost, inclusive of freight, inland 
carriage, Rgo. Of country seed 2o| maunds were sown. This quantity of 
seed, 20 maunds and 10 seers, sowed 8 acres of land. Four acres were 


CULTIVA- 

TION. 

Oudh. 


/ 



Dictionary of the Economic 


U 


LINUM Flax Cultivation in 

usitatissimum. 


CULTIVA- 

TION. 

Oudh. 


IN THE 
CENTRAL 
PROVINCES. 

103 S© 


rented land, which was sown, ploughed, watered, &c,, at ray own expense. 
Four acres were sown for me by a talukdar. I gave him the seed ; all 
other charges were his, and he took the seed produced, giving me the straw 
(fibre). The seed produce of the 4 acres cultivated by myself was 29 
maunds, equivalent in money value to about R57. The quantity of flax 
produced and exported as the produce of 8 acres was only 1 1 maunds and 
28 seers, less than half a ton (the ton being 27 maunds and 10 seers) j this 
was valued and sold in London, at ^23 per ton, for fg-X2s. The pro- 
duce of Riga seed, if sufficient in quantity, would have fetched at the rate of 
£ 29 or £30 per ton ; the produce of only country seed was not worth 
more than £23 per ton. 

S a. p. 

The experiment cost ....... 663 o o 

The return was ........ 253 o o 

Loss . , 410 o o 


u The rail carriage from Hurdui to Bombay was R37-14, or about R70 
per ton. Freight from Bombay to England is from £2-10$. to £3-10$. per 
ton, according to season. There are, besides charges for pressing into 
bales, inland charges on landing in England, &c. The produce of 8 acres, 
if all the seed had been imported, would have been 2 tons, which would 
have fetched a higher net value in England ; but, as a set-off against this 
there would be the higher price paid for imported seeds (i.e., country seed 
is from R2-4 to R2-8 per maund ; 300II) Riga seed cost R90, or at the rate 
of nearly R30 per maund), and of course increased carriage and freight on- 
the larger quantity. The linseed as ordinarily sown and plucked by natives 
is useless for fibre, i.e.. from which to extract flax fit for spinning. It 
makes good tow, which, if it could by machinery be utilised for ropes and 
canvas, might, I think, prove of great value. Nor do I think pure country 
seed, even sown thickly in order to make the plant rise to a good height 
of much value. I sowed in good land, carefully attended to all the pro- 
cesses, but still the plants did not obtain a height of more than 19 or 20 
inches ; the plants from Riga seed were 2 feet 6 inches to 3 feet. The 
length of flax is of great importance, hence I believe that the flax from 
country seed will never be of any commercial value in England. What 
may be still worth trying is to import sufficient seed to sow about 50 or 100 
acres of good land ; part of the land to be sown for fibre, part only for seed ; 
then in the next season to sow a larger area with acclimatised seed,— that 
is. seed the produce of the previous year’s importation. The straw of two 
years’ sowings may be worked into fibre, but not by manual labour. 
Machinery and steam-power are necessary, as a matter of economy, in the 
long run. The machinery is simple and not expensive, and I think it 
would be worth the while of a capitalist to try the experiment as indicated 
above.” 

The following passages in the Journals of the Agri. -Horticultural 
Society of India allude to flax in the North-West Provinces and Oudh : — 
IX., pp. 371-379 (Report by Mr. O. Gubbins on flax raised at AUyghur 
from foreign and native seed) ; XL, pp. 5 14-53 1 (correspondence regard- 
ing the cultivation of flax in the North-Western Provinces) ; continued pp. 
593- 6 i3; Proceedings, i860, cxi.; XIII., (Proceedings for 1864) report 
on samples prepared at Shajehanpore. 

IV.— CENTRAL PROVINCES. 

The Chief Commissioner of the Central Provinces reported, in reply to 
the Government of India’s Circular letter, that flax was cultivated exclu- 
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sively for its seed, and that it was always short and bushy, seldom exceed- 
ing one foot in height. 

“ Captain MacDougall, Honorary Secretary of the Nagpur Agricultural 
and Horticultural Society, wrote that wherever the plant is raised in 
that locality, thick, indeed immoderately thick, sowing was the rule which 
is the reverse of the practice in North India, and that the exception will 
only be met with at headlands of fields, where the individual plant, having 
air and room, tillers out and becomes bushy. 

Again , 9 he continues, 'the inference to be gained from Mr. D’Oyly’s 
wish to see thick sowing followed in order to gain fibre— namely, that the 
plant will run tall and thin — is refuted by the habit of the plant, as seen in 
our fields. Nowhere does the present system of thick sowing produce 
plants more than a foot in height, with perhaps five or six seed capsules. 5 

4< Captain MacDougalJ, moreover, differs from all the opinions expressed 
as to the kind of soil which is most suitable to the growth of flax. 
He observes that it is plain that there is a great want in the plants grown 
in the Central Provinces of that ^voody tissue which constitutes the 
strength of the bark, the portion from which the flax would be scutched ; 
and he attributes the want of this tissue to the plant being grown in 
the stiff black clay of the cotton soil, which, unless well stirred up and 
rendered friable, would prevent its roots permeating downwards into the 
subsoil and there gathering nourishment. He also gives another reason, 
viz., that the plant is solely treated as a rabi crop instead of as a late 
kharif one. 'Treated as a rabi crop, 5 he argues, 'the plant has not 
as good a chance of nourishment as a late kharif crop would ensure. If 
during the cold weather there are heavy dews and occasional sharp showers 
of rain, such as sometimes fall about the Dewali and Christmas, the crop 
gains something; but still this is hardly sufficient, for the soil does not 
absorb the quantity of water thus given to any great depth, and the roots 
(unless it is a good free soil) have still to struggle hard to get downward 
■ to meet the moisture stored up in the subsoil. The result of the present 
system of cultivation is that the roots, from want of a nice, light, and free 
bed remain near the upper surface, and the life of the plant never exceeds 
four and a half months. 5 

** In order to gain a satisfactory result, this is what should, in Captain 
MacDougalPs opinion, be done : * If patient attempts are persistently 
made year by year to change the habit of the plant, and we could succeed 
in sowing it on well-ploughed and manured land in August with its life 
prolonged to February, I feel confident we should find a marked improve- 
ment both in flax and seed-bearing properties. 5 

“ Captain MacDougall cannot quite seethe cause of the alarm as to the 
effects of thin sowing expressed by Mr. D 5 Oyiy ; and he says that a plant 
can tiller and yet give shoots. He compares the flax-producing plant to 
wheat, and observes that a single seed of the latter sown in good soil will 
give five and six (if not more) stalks, each of equal length, strength 
and productiveness. 

"The Chief Commissioner, referring to the allusion made by Mr, 
D 5 Oyly in paragraph 13 of his report to certain experiments made by Mr. 
d. B. Williams in the Jubbulpore District, says that they have been dis- 
continued, and practically they did not result in much. This gentleman, 
it seems, who for many years was in charge of the Thuggy School of 
Industry in that district, prepared the fibre, but had no idea of its com- 
mercial value. His fibre attracted notice in Calcutta, thanks to his having 
to send some valuable glass-ware to the care of Messrs. Colvin, Cowie & 
Co.,^ which he packed with this fibre. It appears that Mr. Williams even 
received orders from a Calcutta firm to supply any quantity he could. 
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But no account is given as to the particular manner in which these plants 
were cultivated, nor is it stated what the length of the flax was when pre- 
pared. Mr. Williams’ business was subsequently purchased by Messrs. 
Maclean and Warwick, but it is not known whether this new firm still 
carries it on. 

"An ex-partner of Mr. Williams 3 (a native) writes that the ‘gundy 
sunn 5 produced in Jubbulpore used to be purchased by them in co-part- 
nership and forwarded to Calcutta, and that sometimes a little used to be 
shipped to England. 

« In the publications of the Agri.- Horticultural Society no mention is 
made of Flax in the Central Provinces, though several papers deal with 
Linseed (see below). 

V.— BERAR. 

The Resident at Hyderabad transmitted to the Government of India the 
reports contributed by the local officers of the Assigned Districts. 

The Officiating Commissioner of West Berar (Major J. G. Bell), 
for example, wrote 

" In this division last year it was estimated that 162,693 acres of land 
were under oil-seeds, of which a large proportion may be taken to be 
linseed. An acre of good land in a good season is estimated to produce 
250 seers of linseed, and the average price in 1869-70 was from R18 to R20 
per candy of 540 seers. In 1872-73 the prices, it is said, ro'se to R65 
per candy. Linseed is chiefly grown for the sake of oil, for the purpose of 
extracting which it is mixed with the kurdee seed (Carthamus tinctorius). 
The stalks of the linseed plant are thrown away or burnt, though occa- 
sionally they are used for thatching huts. 

"The Assistant Cotton Commissioner, East Berar, reported that therich 
and loamy soils in the Purna valley will be best adapted for cultivating 
flax, and also such lands as are subject to inundation by the waters of the 
Purna and Wurdha rivers. He adds that ulsee is now grown on the best 
and cleanest lands, but that he is unable to say whether flax cultivation 
would pay better than ulsee (linseed), and he is therefore desirous of growing 
some seed on an acre or two of land in the Purna valley. 

" The Resident states that it appears that, although flax is cultivated to 
some extent in those districts, it is chiefly for the object of extracting oil 
rather than for the manufacture of fibre. 

“ This preference of the people for the extraction of oil is attributed to 
the shortness of the stems, as well as the greater expense and trouble of 
converting them into flax as compared with hemp [Crctalaria ? — Ed-}* The 
Resident states, moreover, that cotton, joroariy and wheat are the staple 
products, and that so long as the rayats find these more profitable than any 
others, there is but little hope of flax being taken up by them willingly for 
more extended cultivation than at present obtains. On the receipt of 
the circular a plot of land in the model farm at Akola was sown, however, 
with flax by way of experiment, and a communication on the result of this 
trial was promised in due course. But, as the farm has since been abo- 
lished, it may be inferred that the experiment came to nothing. 

"The Resident expresses his readiness to give effect to any general mea- 
sure which the Government of India may direct in view to the extension 
of the cultivation and manufacture of flax in Berar. 55 

In Vol. X, of the Journal of the Agri-- Horticultural Society of India 
(p* Q7h Captain Ivor Campbell states that he forwarded, in 1S56, a sample 
of flax and coarse cloth made of it which he had prepared in North Berar. 
He then writes : " Although this district furnishes a large proportion of the 
Unseed which is exported from Bombay, and last year there were more than 
100,000 bxghas of land under the cultivation, the people were not aware 
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that the plant, which is sown wide apart, for seed only, produced any 
fibre.” 

VI.— BOMBAY. 

The Government of Bombay submitted a summary of information 
which had been furnished by the Commissioner in Sind and the Revenue 
Commissioners of the Northern and Southern Divisions of the Presidency, 
in reply to the Government of India’s Circular letter on the subject of 
Flax : — 

“In Sind no flax is grown except in the Upper Sind frontier district, 
where flax alone is grown to a very limited extent for local use only, the 
zemindars making ropes from it. Two acres would cover the whole area 
grown annually for the whole district. 

u The Collector of Karachi, in 1S69, obtained 1 1 maunds and 3 seers of 
linseed from Fleming & Co., and distributed it among fifty-three different 
zemindars in the Sihwan taluk. The result was not very successful : the 
average produce was threefold ; in some cases it was thirty-one times the 
amount of seed. The Collector attributes the failure of the crop to in- 
attention and ignorance on the part of the zemindars, but considers that 
an experiment conducted at the Hola Government farm could not but have j 
good results. 

“ In Belgaum and Kanara flax is grown to a very limited extent. 

u It is reported by the Collectors of Poona, D bar war, and Belgaum 
to be used in making cords and ropes ; oil is extracted from its seed, and 
the refuse is turned into cakes for cattle. 

„ Northern Division . — In this division flax is grown to a limited extent, 
oil being extracted from the seed for local use. But nowhere is it grown 
for the sake of the fibre. 

* £ The Government of Bombay also forwarded two letters from Mr. W. 

F. Sinclair C.S., Assistant Collector, Kolaba, containing his observations 
on the possible development of the production of flax in that Presidency 
and the preparation of the fibre. In acknowledging the receipt of these 
letters, which are given below, the Government of India expressed a. hope 
that His Excellency the Governor in Council might find it practicable to 
extend some encouragement to Mr. Sinclair in carrying outthe experiments 
he proposed to undertake.” 

The following passages from Mr. Sinclair’s letter are of considerable 
interest, and may, therefore, be reproduced here : — “ The flax plant (Liuum 
usitatissimum) is very largely cultivated in Khandesh, and also, I believe, . 
in Nasik and Nuggur. The linseed alone is used ; the fibre, which is 
useless as fodder, is thrown away. It is obvious that, since it pays to cul- 
tivate the crop for the sake of the seed alone, a very small success in 
utilising the fibre now wasted would be profitable. I may remark aliier \ 
that hemp also is much cultivated here without regard to the fibre ; but ; 
that of our Indian variety has been, I believe, proved by experiment to be 
of little value. The contrary, I think, is the case with the flax. The plant ; 
is short and branchy, unlike the long single stem of that raised in Europe 
from seed chiefly furnished by Russia and Belgium. (Ireland produces 
no linseed ; England little for agricultural purposes, the climate being un-, 
favourable.) The Indian flax, therefore, is what cotton merchants call 
short in staple; but it is not deficient in tenacity, and would be worth, if 
properly prepared, at least £25 per ton in the Irish market. The present 
lowest price is -£35 to £40 per ton, so I have allowed a good margin. 

(< It may be worth while to describe the Irish process of preparing flax. 

The plant is pulled up by the roots when the seed is nearly ripe, steeped 
in water for some time, and then rolled -or beaten to break up the pith. 

It is next scutched, i.e., submitted to an action like that of loosely-set 
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scissor-blades, whereby the fibre is cleared of the broken refuse, called 
‘ shoves : It is now ‘flax/ and ready for the market, where it is pur- 
chased by the spinners. These, by processes which I need not describe, 
convert the finer sorts into ‘ line 5 for the manufacture of cloth, arid the 
coarser into ‘tow/ which is made up into cordage and sacking. 1o the 
latter class the fibre now producible in this Presidency would belong. 

“The object which I have in view is the production of coarse ‘ fi, 
i.e., the article ‘scutched/ and ready for the manufacture of tow. } 
require, first, water ; secondly, the means of breaking and scutchi\ t 
These operations are performed by steam, water, or hand-power.. 'K 
vers- transformation which l wish to effect, viz., that of the . production \ 
linseed alone into a combined trade in linseed and flax of inferior qualm 
(for it has not been found possible as yet to save the seed, when . the plan! 
is plucked early to secure the finest fibre), is now going on in parts of) 
England by means of small sets of machinery, which cost about . £2, or/ 
to set up there, and could hardly, I suppose, be brought into operation he ( 
under a cost of R 4.0,000. But, after a careful enquiry into the history 
of the attempt made to set up a flax trade in the Panjab, I am decidedly j 
of opinion that the use of extensive machinery is in our case to be ' 
avoided. 1 

“In the Panjab, first-rate machinery, skilled labour, and Riga seed were 
imported. The article produced was at the lop of the market, but the 
production was insufficient to keep the machinery going. The Belfast 
men got tired of waiting for profits, and the Government of advancing 
subsidies ; the chief manager died, I think, and the whole concern rotted 
away, after a fashion not unfortunately outside of our own experience in 
industrial enterprise. The matter had been pushed too fast, and without 
regard to the caution of the rayat in venturing upon any new thing before 
he feels the ground firm under his feet. - 1 

“ Upon understanding these things, I turned my attention during my 
leave, which was spent in the flax districts of Ulster, to the process of 
hand-beating and hand-scutching These are chiefly performed by 
women ; the former with the ‘ beetle 3 used in cookery (which would be 
efficiently replaced by its Indian representative, the mu sal or rice-pestle), 
and sometimes, where horse-power is available, the flax is rolled in a 
machine exactly like our Indian chunatnchakar or lime-mill. The hand- 
scutching is done with tools that any village carpenter could make out of 
a two-dozen claret case, and so small that I brought the most important 
out. with me in my portmanteau. The fibre, however, is inferior to that 
which is machine-scutched. 

“I am certain that at a slight expense in tuition the rayats could be taught 
to use these tools and prepare an article saleable in Belfast and Dundee at 
remunerative prices ; and that when at the end of a few years the trade 
had taken root, the time would come for the importation of seed and the 
erection of machinery, which could in many cases be set up in the cotton- ) 
ginning, mills already in existence. No steam machinery is better fitted 
for use in India, because scutchers can ‘fire up with shoves , 3 i.e., depend 
chiefly upon their own refuse for fuel. I should add that they are more in 
danger from fire than most other trades, and can seldom effect an in- 
surance. 


“The process of production would be shortly as follows : After pulling, 
the flax would be rippled, i.e., stripped of its seed by hand or by pullinglt 
through a ‘ rippling comb,’ which consists of a set of iron teeth set upright 
in a block. The seed would then be laid out to finish ripening, and the 
‘ reed * or stalk stacked till the monsoon (flax is a rahi or cold-weather 
crop), when it would be steeped with proper precaution against the pollu- 
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tion of rivers by the poisonous 4 flax broth, 5 broken and scutched by the 
' cultivators 5 wives, and pressed or half-pressed, like cotton, for export to 
Belfast or Dundee, from both of which places I have valuable assurances 
, of interest in the matter. 

«c present the flax supply is diminishing in Ireland, from the high price 
< of labour and the rapid conversion of arable land into pasture, which is the 
. main feature in the phase of agricultural progress through which that 
country is now passing. I have the high authority of M. Emile de Laveleye 
r for the fact that the former cause is producing a similar effect in Flanders. 
Of Holland I do not know. Russia produces much fair flax ; Egypt some 
very bad and some very good. I am promised details with regard to the 
last-named country and shall in the meantime be glad to answer any 
reference Government may "please "to make upon the subject, and to put 
my information and materials at the disposal of any officer who may feel 
inclined to take the matter up. I should propose the despatch of samples 
of this year’s crop to England for examination, and the engagement of 
hands to teach the scutching for a couple of years. 55 

Mr. Sinclair’s further letter ran thus : — “ The technical vocabulary of 
the flax trade is as follows : — 

€t Flax 55 means, firstly, the whole crop ; secondly, the fibre after it has 
been scutched, in which state the spinners buy it. 

Linseed 55 or “ seed, 55 — the seed. 

<c Reed, 55 — the stalk, of which the fibre is the outer part. 

“ Rippling, 55 — the separation of the seed from the reed. 

“ Scutching, 55 — the separation of the fibre from the pith. 

“ Breaking, 55 "rolling, 55 or “ beating 55 is the operation of preparing the 
flax for scutching which is done either by mere pounding or by passing 
between rollers at a high pressure. 

“ * Shoves 5 are the broken refuse of pith and bad fibre which remains 
alter scutching. In Ireland this refuse is generally used as fuel ; but the 
Dundee men work it up into sacking, and it is also much used in making 
roofing-felt. 

u * Ketting 5 is the steeping of the flax in water to facilitate the separa- 
tion of fibre from pith. 

fC * Beets 5 are the bundles or sheaves in which flax is tied up for the 
retting. 

“ * Scutching handle 5 is a wooden tool about 28 inches long, 4 inches 
wide, and ift in weight. It is bevelled off at the edge 

“ ‘ Scutching-block, 5 — a plank set up on edge and so bevelled above as 
to correspond to the scutching-handle. It is nailed to a block, stool, or 
table, to keep it steady. The bundle of broken flax is held in the left 
hand over its" edge, and turned and exposed to sharp drawing cuts of the 
scutching-handle, which separate shoves from the fibre. The bevelled 
edges of the block and handle are turned away from each other during 
this operation. 

€t So effective are these simple instruments that those worked by steam 
differ from them very little in shape or application 

€t I would suggest that the model farms might, if they conveniently can, 
send in each six samples of lib a piece, viz r., three of untouched straw and 
three of flax cleaned, the best way they can. A chatiiful of any water 
(not containing lime in solution) would steep 31b of flax very easily. A 
few blows of a rice-pounder, or passing it under a chunatn-mUl or garden- 
roller, would break it, and some primitive attempt might be made at 
scutching so small a quantity. If the model farms think they cannot 
manage it, and will send me the flax, I will try it. The test of sufficient 
steeping is a green slime which comes off easily between finger and thumb; 
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that of sufficient dryness after steeping is the * bowing’ off the fibre, i.e., 
its beginning to separate from the reed and form loops or bights along it. 
It is then ready to break and scutch. ' ... 

« If we had these samples, they could be examined by proper authorities, 
and some estimate (though very rough) might be, formed of the improv- 
ability of the native crop. Any particulars as to the average yield per 
acre of seed would be valuable, as tending to show what effect the importa- 
tion of seed might have upon the oil trade. 

*« I can, if these views meet with concurrence, at any time furnish the 
addresses of firms who will be glad to examine samples, or answer any 
further reference that may occur to Government or to any officer concerned/' 
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VII. — MADRAS. 

The Government of Madras submitted a copy of its proceedings, con- 
taining the information supplied bv the Board of Revenue of that Presi- 
dency which had been compiled from the reports of the district officer, 
under its control. In these proceedings morespace is devoted to gdnja 
or hemp, and sunn (Crotalaria), than to Flax. That portion of the com- 
munication which concerns flax is given below : — 

“ This plant is not cultivated in any of the following districts : — Vizaga- 
patam, Nellore, Madras, Tanjore, Trichinopoly, Salem, South Kanara, and 
the Nilghiris, and is not mentioned in the reports from Coimbatore and 
Tinnevelly. It is grown most extensively in Bellary and the Kistna (total 
10,500 acres). Linseed-oil is extracted from the seed and used by painters 
as well as medicinally; the seed, not the oil, is also exported to England. 
The plant is not used for its fibre, but the leaves when young are used in 
curries.” 

In Vol. IX. of the Journal of the Agri. -Horticultural Society of India 
(pp. 321 to 335) Dr. John Mayer, Professor of Chemistry in Madras, 
during 1856, contributed an analysis of the mineral constituents of the Flax 
plant, and of the soils on which the plant had been grown. The analysis 
nad been worked out by himself and the late Professor D. S. .Brazier 
of Aberdeen. As the results obtained by these chemists are frequently 
quoted, the reader is referred to the original article in the volume cited 
above. 

VIII. — MYSORE. 

The Chief Commissioner of Mysore furnished the Government of India 
with a report prepared by Colonel Boddam, in whose opinion no part 
of the Mysore plateau was suited for growing flax, either for fibre or 
linseed-oil, because it required a colder climate and more copious dews 
to bring it on than they have in Mysore. He also stated that he had not 
seen nisi grown anywhere south of Nagpur;* that there it was sown at 
the beginning of tne cold season (about November), in fields, at the same 
time as the wheat crop, on rich black cotton-soil ; and that slight showers, 
which usually fall in that locality in November, start the crop, which is 
fostered by the heavy dews of that part of the country, while the cold is 
greater than in Mysore. He also observed that heavy rains ruin the crop, 
stripping, off all the delicate leaves; he then continued, — “ Knowing the 
value of linseed.-oil for cattle fodder, I tried some two years ago in my gar- 
den ; in the rains the leaves were stripped off, and the plants perished ; in 
the cold weather it grew stunted, and, after giving a few flowers, died pre- 
maturely.” Colonel Boddam concluded by suggesting that if an experi- 
ment were to be undertaken at the Lall Bagh, the seed should not be sown 
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before the middle of November, to avoid the heavy rain usual in October 
and early in November. 

IX.— BURMA. 

Cf The Chief Commissioner of Burma reported that there was practically 
no flax cultivation in that province, but that it was grown to a very small 
extent here and there for the seed, and to a larger extent in Upper 
Burma. He asked for seed, so that he might be able to endeavour to 
introduce the cultivation of the plant into the province. 

u Twelve maunds of good selected seed, purchased through Messrs. 
Moran & Co., were sent to him on the 6th instant, and it was suggested that 
he should try the experiment in four different localities, an acre being culti- 
vated dn each; that the ground should be selected at once, and properly 
prepared for the reception of the seed before the commencement of the 
sowing season, care being taken that the cultivation be conducted under 
such ordinarily favourable conditions as attend the growth of a crop by a 
cultivator interested in its success. He was also asked to note the cost of 
cultivation, and to submit a full report of the results of the experiment in 
due course. 

“ A pound of flaxseed imported from Melbourne was obtained from the 
Agricultural and Horticultural Society of India, and was also sent to the 
Chief Commissioner for trial in the garden of the local Society or in some 
other suitable locality, the proceeds of the cultivation being compared with 
that of .the indigenous seed.” The results of the experiments carried out 
in accordance witn the above arrangements, are noted below. 

Two bags of the seed were sown at Zanganung in May 1875 by Mr. 
Hernandez, of the Burma Company, but resulted in a complete failure ow- 
ing to the lateness of the sowing on a soil insufficiently prepared. 

In Thayetmyo the experiment was entrusted to Surgeon-Major 
Lamprey, of Her Majesty’s 67th Regiment. The seed, which was reported 
by him to be of a very fine quality, with a large and sound grain, 
reached him in September 1874; but owing to the unusually high rise of 
the river Irrawaddy in the month of October, and its late subsidence, it was 
not possible to sow it before the close of December, when the soil of the bed 
of the river was capable of being ploughed. The seed was sown over an 
area of one acre, and after six days had elapsed germination was apparent 
At first its growth was promising, but subsequently the growth seemed to 
be arrested, and the plant did not obtain a greater length than 14 inches, 
including the root fibres. It began to seed two months after sowing. 
The yield was not in proportion to the quantity sown, as it was barely 
in excess of that. Dr. Lamprey was of opinion that the seed would yield 
good oil, and stated that from a trial made in the hospital it was shown 
to be equally good, if not superior, to the linseed generally supplied by 
the Medical Stores. He was unable to obtain fibre from the plant, as the 
fibre was barely traceable and the inner portion of the stem was hard and 
woody in texture. In his opinion the conditions of the soil and climate did 
not seem suitable for the cultivation of the plant in the Thayetmyo district. 
One great obstacle to its cultivation was the growth of grass (Kaing)* and 
on that account Dr. Lamprey strongly recommended the importation of 
English agricultural implements to ensure good results with experimental 
cultivations in the province. 

In the Amherst district, no success attended the cultivation of the flax. 
The plant after growing to a certain height withered, but it was affirmed that 
the lateness of the season in which it was sown formed an obstacle to its 
growth. In Tavoy also the experiment was unsuccessful, the climate being 
considered unsuitaole for the description of flax. Similar unfavourable 
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results attended the experiments at Meday. Kama, and Mindoon, and at 
the jail at Thayetmyo The attempts to cultivate the seed all failed. 

In the Shwegyeen district the seed was apparently sown with a crop of 
wheat. The plants from this sowing were reported by the Agri.-Horticultural 
Society of Rangoon (to whom dried specimens were sent) to have been of a 
fair average height and to have seeded plentifully. 

A more satisfactory result was obtained by Captain Poole, the Assist- 
ant Commissioner of Myanoung. Of a bag containing loofe, half the 
quantity was sown in the jail garden, there being no room for more. Four 
pieces of ground were selected, aggregating nearly one-twelfth of an acre, 
which had been previously well dug up and manured for the cultivation of 
vegetables. The four plots did not differ much in situation, except that 
one was a little lower than the others, and therefore more constantly under 
water during the rains. It was observed that the plants came up more 
quickly on this spot and that they looked stronger and better than the rest. 
The whole of the jail garden was ricn clay ; it was very fertile and an abun- 
dant supply of vegetables had been produced for many years. The site 
selected was apparently as favourable to the growth of flax as could have 
been chosen. The first sowing was on the ist October 1874, the plants 
came above ground in ten days. A second sowing took place on the 
16th, the plant appearing in five days. This was on the low ground before 
alluded to. 

“In J anuary the flax flowered, and in M arch 1 875 the plants were gathered# 
About 22ofb of seed were obtained and kept for subsequent sowing and 
for distribution to cultivators. There was unfortunately no one connected 
with the jail who had any experience in the preparation of the fibre, and 
consequently the Burmese method was adopted. The stalks were steeped 
in the river for five or six days and then taken out and dried, the fibre was 
then pulled off by the hand until nothing but the stalk remained. The 
gross quantity of the fibre obtained was about 30ft) in weight : it was 
beaten out with a wooden u lutel 55 as in Ireland, and an attempt was made 
to spin some of it into thread, which failed. A small portion was made 
into rope and some also forwarded to the Rangoon Jail. Captain Poole 
strongly recommended more extensive cultivation of the fibre, as, in his 
opinion, the greater portion of the land in the province was suitable to 
its cultivation. He was also of opinion that there is nothing to prevent 
superseding the comparatively valueless production of crops known in the 
Burma revenue nomenclature as miscellaneous or pine cultivation. The 
enhanced value of the produce of the land would, bethought, amply justify 
an increase of the revenue on such lands. Whether Captain Poole’s sug- 
gestion was ever carried out and was attended with the success he antici- 
pated, the writer, from the imperfect data before him, is unable to say. 

The pound of Melbourne seed, which was sent to the branch of the Agri.- 
rtorti cultural Society at Rangoon for experimental trial, was sown in Nov- 
ember ; the plants came up but sparsely, and had scarcely grown a foot in 
height before they came into blossom and began quickly to perish — being 
scorched up under a November’s sun. In December five or six beds were 
planted with the Bengal seed which did better, and although not a success, 
since the plants did not grow above a foot in height, when they all flowered, 
the experiment was not altogether a failure, - as a quantity of seed was 
gathered from the crop. Mr. Hardinge, the Honorary Secretary of the 
boctety, mentioned that there was not the slightest diffeience between the 
plants raised from Bengal and Melbourne seed 5 that apparently the climate 
Tn n n 6 oon * "'hen even at its coldest, was not favourable to tne growth of 
the flax-plant with success, but that where greater cold is experienced, 
U would probably thrive better, 
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X.— BENGAL. 

The proceedings of the Honourable the East India Company (to which 
reference has already been made) contain the financial and other results 
of the two experiments made at the close of the last and during the first 
two decades of the present century, with the object of introducing Flax 
cultivation into Bengal. These show that the attempt to introduce Bassorah 
Flax into Bengal and the North-Western Provinces failed. It appears 
from the correspondence that Arabian Flax cultivators were brought from 
Bassorah and flax seed was imported thence, but the final conclusion 
arrived at was that the soil of India was generally unfit for the cultivation 
of Flax and that the Arabian method of dressing the fibre by c * beating ” 
and t( scratching ” was so very tedious when compared vith that used 
in England by “ breaking ” and (C swingling” that if the cultivation were 
ever introduced in India on an exlensive scale there was no doubt that the 
latter method of dressing should be adopted. The passages quoted above 
(pp. 11*24) from Royle*s Fibrous Plants of India, exhibit the success or 
failure that attended the efforts (mostly of private individuals and mercantile 
firms), which were made to continue the efforts at establishing the new 
industry, down to about the year 1843. Some thirty years later Mr. 
D’Oylys report once more reopened the enquiry, and the information 
collated on the basis of his essay has been briefly reviewed in the provincial 
notes above. Apparently Bengal contributed nothing further than Mr. 
D’Oyly’s high expectations, anci the subject may be said to have once 
more lapsed into obscurity. 

The following references to the publications of the Agri -Horticultural 
Society may be cited as having a bearing on Bengal:— Vol. I. (1842), 
p. 393. Mr. DeneePs “ Practical information on the best mode of cultivat- 
ing Flax in Bengal” (see p. 16 above); the details of the Chittagong 
experiments, Vol. II., pp. 275-281; the Monghyr experiments, Vol. III. 
(Proceedings), p 49; in Vol. VI. (New Series, 1878), p. vii, Mr. R. Macat- 
lister reported despatch of samples of Flax grown in Mr. Lethbridge’s In- 
digo plantation at Otter in Tirhoot. High expectations were entertained by 
Mr. Macallisterof the advantages of a combined Flax and Linseed cultiva- 
tion if undertaken by the planters who have the means of sowing good seed 
thick, so as to encourage the formation of fibre as well as seed. The 
Secretary of the Society in commenting on Mr. Macallister’s samples 
reviewed all the papers that had appeared on the subject, and then added : 
“ None of these numerous experiments resulted successfully in a commer- 
cial point of view, though the produce was, in many instances, favourably 
reported on, as it could not apparently compete in the home market with 
the produce of Europe. Flax, for fibre, cannot, it is feared, be profitably 
grown in Lower Bengal ; now, however, that a local demand has arisen 
for it, and the attention of indigo planters and others has been attracted 
to its cultivation and preparation, there is a fair prospect of success attend- 
ing the renewed endeavours that are being made for the growth, for its 
fibre, in Upper Bengal, of this useful and valuable product.” 

Shortly after the date of the above correspondence in the Agri.-Horti- 
cultural Society’s Journal Mr. Macaflister published (1877) a note on Flax 
cultivation in India, from which the following passages may be extracted 
as conveying the new facts or suggestions which Mr. Macallister offers, 
and which, perhaps, have not been sufficiently urged in the above review 
of past literature of Indian Flax:— 

“ The common linseed stalk of this country, which is usually thrown 
aside ps useless by cultivators after they have extracted the seeds, although 
short in fibre in consequence of thin planting and poor soil, can be made 
available for a fairly good class of fibre, if the stalk can be got out of the 
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producer’s hands before the exposure to the sun and hot winds has spoiled 
it. In the Mississippi and Missouri valleys of America, large quantities 
of linseed (flax seed) are annually planted with a view to utilise both seed 
and fibre, and both are utilised to the fullest extent with much profit to the 
planter. The quantity of seed put into the ground is about treble that in 
Bengal, consequently they not only get a good fibre, but obtain a better 
yield in seed. Machines patented by F. A. Smith, Esq., of the Missouri 
Flax Works, High Point, Moniteem Co,, Missouri, U. S. A., are used for 
threshing out the seed. Where labour is high, as in America, these ma- 
chines are indispensable; here, with the cheap labour of the Country, the 
usual method of threshing rice, not the bullock tramp, because that spoils 
the fibre, but the usual threshing by hand over a log of wood, or a stone, 
is the best. The fibre produced from native-grown linseed, although 
much inferior in quality to that grown, especially with reference to fibre, is 
nevertheless a fair substitute for Russian tow for all sorts of coarse goods, 
and if carefully worked out will fetch in the London market from A 2 5 to 
£35 P er ion according to quality. 

“ Good Russian Riga flax is now worth in the Calcutta market about 
R550 per ton, or R20 per Bengal maund. Indian flax can be produced 
nearly, if not quite, as good as Russian, and much cheaper ; so that if, as 
I believe, numerous indigo planters are prepared to try a few acres, speci- 
ally grown on prepared lands, and worked out with a view to better quality, 
as also to utilise their ryot’s productions for the coarser quality, we are 
likely to get a long way on the road to success without much delay, and 
eventually to enrich the agricultural resources of the country to an import- 
ant extent Indigo planters especially would benefit by adopting flax 
raising as an auxiliary to indigo, as there need be no great outlay; they 
have engines, vats, and buildings ; they have generally at their command 
the raw material, and can grow it for fine qualities; and what is of more 
advantage than all, the manufacture of this fibre serves at a season when 
they have little else to do. 


“ I have written the above rough remarks with a view to convey to 
others who are desirous to benefit by it such knowledge as l have gained 
from considerable experience, both in America and India. I have found 
m experiments, carried on at Dinapore during the past season, that Indian 
linseed straw grown by the native cultivators is rich in fibre, but, owing to 
the mode of growing that fibre, is harsh, and that when planted thickly 
and grown for fibre only, the fibre is almost equal to Russian. Cultivators 
who wish to make the most out of their labour would do well to plant double 
the usual quantity of seed to the acre, gather the stalk when the seed in 
the bolls is ripe or the bolls have turned brown, thresh out the seed after 
two days sun, and immediaiely immerse the stalks in water and follow the 
process above stated. Thus, they will utilise the seed, and get a fibre 
useful to the mills, both here and in England, for making canvas for ships’ 
sails, tarpaulins, &c. for which there is a large demand. The Rustomjee 
I wine and Canvas Factory at Ghoosery, near Calcutta, have this season 
manufactured from imported flax more than 300,000 yards of sail and pau- 
un cloth, for which purpose this fibre would serve admirably. Producers 
will now find a market for their productions here in India.” 

nf f°^ he !- repoi ? S r h ?y e been P ublishcd regarding the Tirhoot proposals 
intm?h bin r 10n 0 I , ndl ?° F!ax cultivation— the most recently awakened 
i™Si;L F b * X ~7 l a d ,S u huS feared ’ tb at, like all the other Tiopes and 
'EM?"*? dunn S the past seventy, eighty, or hundred years, the 

h his h c ^rir PSt ? , .? nCe T re ’ ,nt .° t the oblivion, from which, spasmodically, 
it has been rescued, through a consideration of the millions of pounds sterling 
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which it is thought are annually lost owing to the people of India neglect- 
ing td utilise the stems of their linseed crops. 

Paper Material. 

It has recently been urged by the European Press that linseed cultiva- 
tion has many advantages to the English and Scottish farmers. That 
although it is known to be an exhausting crop and hence is barred by many 
leases, an effort should be made to overthrow these objections through man- 
uring. The reasons for this recommendation are, that the seed would give 
a fair return which, if combined with the proceeds of the sale of the up- 
rooted stems (after being dried by stacking on the field like corn) would 
make the crop highly remunerative. These dried stems, it is urged, would, 
afford one of the nest of paper materials. They would require no prepara- 
tion* as fibre and wood could be pulped together. It is further pointed out 
that fowls fatten or lay marvellously if allowed to stray over a linseed field 
and they do little or no harm ; while, according to the Russian peasant’s 
experience, a certain percentage of linseed or linseed-cake given to cattle is 
the best food-material for causing a prolonged yield of very superior butter- 
yielding milk. Cattle so fed afford also the finest known manure, so that 
if this be applied to the field, the injury caused by the crop is more than 
compensated for by the numerous advantages to be obtained from a limited 
linseed cultivation on each farm. 

The idea of utilising'the Indian Flax stems as a paper material has more 
than once before been urged. With Esparto and other valuable grasses at 
their present cheap price, it is admitted, however, that the paper-maker can- 
not afford to pay for a fibre that requires to be prepared before being thrown 
into his vats. He can thus purchase the jute cuttings and ends, also old bags, 
ropes, and rags, but cannot afford to purchase new jute fibre, though jute is 
the cheapest of all fibres. But in the case of flax stems, as above recom- 
mended, no previous preparation is considered necessary. The objection urged 
by the native cultivators that a fibre-yielding linseed affords them an inferior 
oil goes for nothing. They are also not called upon to pluck the crop at a 
season more favourable to the fibre than the oil. They are not called upon 
to take measures to prevent the fibre being injured by exposure to the sun, 
nor are they required to learn a new industry, that of crudely separating 
the fibre from the flax stems. They are simply asked to dry these stems 
and sell them thus to the paper-maker rather than burn them as manure. 
Everything would thus seem to point to paper-making as the best channel 
of utilisation for the Indian linseed waste stems. But the linseed fields of 
India are, as a rule, far removed from the paper mills. The means of con- 
verting such stems into paper are peculiar, and a mill would probably have 
to be specially arranged before it could use linseed stems. And if this be so, 
most paper-makers would require some guarantee that the material would 
be forthcoming in sufficient quantity and at a sufficiently low rate. If it had 
to be carried by railway, for any distance, it would very likely be rendered 
thereby too expensive for the paper-maker and it would certainly never pay 
to export the Indian crude stems to Europe as a paper material. 

Separation and Preparation of Flax. 

It seems unnecessary to deal with this subject in a separate section. 
Flax can hardly tie said to be produced in India, and the best methods 
of cultivating the plant, the seasons of sowing and reaping, and every de- 
tail of the manipulation of separating and preparing the fibre for the 
market, have already been dealt with in the pages above (see pp. 16, 31- 
34, 40-44,^ and 47-50 ). Detailed information regarding the machinery 
employed in Europe, both in cleaning the fibre and in weaving it, will be 
found in Spons’ Encyclopaedia. The special report -drawn up by the Royal 
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Society for the Promotion and Improvement of the Growth of Flax in 
Ireland, gives details of cultivation and manufacture.^ This will be found 
in Vol. IX., Jour . Agri>-Hort . Soc * India {Old Series), p* 60, In that 
volume also the Secretary of the Society published a series of most valuable 
papers on flax culture and manufacture, thus bringing together a mass of 
material which should be carefully considered by persons who may desire 
to once more renew the enterprise of flax culture in India. 

LINSEED, 

The seed obtained from the cultivated plant— Linum usitatissimum— is 
known as Linseed or Flax-seed, the expressed oil as Linseed oil, and the 
cake as Linseed-cake. The history of the cultivation of Linseed in India 
has already been alluded to briefly, so that it but remains to bring together in 
this place such information as is available on the provincial cultivation and 
utilisation of the crop. The writer is, however, conscious that the material 
at his disposal is of so meagre a character that all he can hope to do is to 
indicate the plan upon which future facts might be collated by exhibiting 
the various headings into which the subject might be divided. The passages 
quoted (from a wide series of publications) manifest more than anything 
else the imperfect and disjointed state of the information that exists in 
India on this, one of our most important crops. 

Races or Forms of Linseed. 

To a certain extent the cultivation of Linseed has already been indicated 
by some of the remarks regarding Flax. The object being to promote 
flowering, not the production of long, straight, fibre-yielding twigs, the seed 
is sown much thinner than is generally the case in European flax cultiva- 
tion. The result of this has been to develop several well-marked racks, 
all of which possess one character in common, namely, the formation of a 
short, much-branched stem. Nothing definite, however, can be written re- 
garding the forms of Linseed grown in India, since they have not been 
carefully worked out by botanists ; but there are two important kinds, 
white-seeded and red-seeded, and within each of these divisions there appears 
to exist two forms, u bold ” and u small/* commercial terms that denote 
the character of the seed. The latter kind may, to some extent, be merely 
a consequence of imperfect cultivation, or of season of collection. The 
subject is too little understood, however, to allow of any definite inferences 
being drawn, but the white and red-seeded races seem perfectly distinct. 
It would, in fact, appear undeniable that a crop which has been cultivated 
for several centuries (U historic evidence be accepted), under the most 
diverse conditions of riimate and soil, must have by now developed widely 
different races. And if this be so, it may safely be added that until the 
characters of these races have been established, it would be hopeless to 
expect the industry to divert at command from linseed to flax production. 
We must first establish the local influences and their effects upon the exist- 
ing crop, and know, too, whether that crop manifests a favourable tendency 
to fibre formation, before the recommendation be offered that thick sowings 
should be made with the object of obtaining combined flax and linseed. 
This seems to have been the key-note of past failures. Foreign seed was 
forced on the cultivators — seed that often failed to grow at all, in certain of 
the districts in which it was arbitrarily sown, or which, where it did ger- 
minate, yielded a slightly better fibre but worse oil than the local stock. 
Disappointment, followed in time by antipathy against the new crop, was 
the not unnatural consequence. It would seem that to make flax cultiva- 
tion gain a bold on the people of India, it must at first be a bye-product 
to seed cultivation. If the difficulties of lot ally cleaning the fibre, or of 
transit from the fields to cleaning mills, were once overcome, and it was 
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found that the waste stems yielded a certain return, there would then be 
no difficulty in inducing the people to sow thicker in order to ensure both 
crops. In time they might be even educated to cultivate flax only, but at 
present failure is certain to follow any experiment that has professedly for 
its object the cultivation of flax and not of linseed. It would thus seem 
the natural course to thoroughly investigate the nature of the Indian races 
of Linum with the object of discovering those that manifest a tendency to- 
wards fibre production. With thick sowing and careful cultivation such 
forms might even be educated to produce both crops, and in this way a 
modified flax production might gradually be inculcated into Indian agri- 
culture Spasmodic efforts to acclimatise highly prized European and 
Australian forms of flax are certain to have the same fate as the experi- 
ments already made; The path most likely to lead to success in the 
case of this staple of our trade, as with all the products of India, would 
seem to be careful study and selection of the indigenous stock. 

The following jottings regarding the red and white-seeded forms may 
prove useful. 

Red Linseed.— There are several forms of this recognised in the 
trade, and these are apparently caused by soil or methods of cultivation. 
The season at which the seed is collected and the freedom of the plant 
from blight has much to say to its character, far more perhaps than the 
existence of distinct races, but, as already stated of this subject, we possess 
no definite knowledge. It is, however, admitted by most writers that the 
seed of one part of India is richer in oil than that of another, and it, there- 
fore, seems probable that the drving property is equally variable. 

White Linseed. — The earliest detailed notices of this form occur in the 
Journals of the Agri.-Hoticultu* al Society of India. Thus, in 184.4, Colo- 
nel J. B. Ouseley sent a sample to the Society from the Nerbudda Valley, 
This was examined and reported on by Henry Mornay ( Vol. 1 IL, Selections, 
gS) who wrote, “This beautiful seed is larger and plumper than the finest red 
seed, besides which the shell or outer cuticle is much thinner, which is very 
beneficial. 5 * It gave weight for weight fully 2 per cent, more oil and yielded 
its oil much more easily, while the cake was far softer and sweeter than that 
produced from the red seed. In a subsequent letter Colonel Ouseley returns 
to the subject (pT 249), and shows its relative value in 1 835 to 1S44 compared 
with wheat and gram. It then fetched the same price as the best qualities 
of wheat, and was one rupee more expensive than the red, per mam (about 5 
maunds, 16 seers). Colonel Ouseley then concludes as follows: “White 
linseed is exported towards Bombay, and is to be found at Jubbulpore ; 
but I understand none grows north of Kewah; from inhabitants of Oudh 
now here, I am informed it is unknown in that territory ; it forms an article 
of trade south of the Nerbudda and is in great demand. 55 Mr. H. Cope 
of Amritsar wrote in 1858 (see Jour. Agri.-Hort , Soc., India, X., Proceed - 
rings ( Old Series), Ixxxviii) of the white seeded flax; — “If I remember 
right it was you who told me that the Jubbulpore white linseed became 
brown again on sowing in other parts. of India, showing that the white 
was a more local variety. In order to test the accuracy of what I be- 
lieved was only a surmise on your part, 1 obtained a small quantity of 
mixed white and brown seed, carefully separated the white, sowed it myself, 

*- and have to inform you that so many of the flowers, which will of course 
produce brown seed, are blue, that I have no doubt these, which are white 
this year, will be blue next, and produce brown seeds, the whole returning 
to their primitive habit. ” 

Diseases of Linseed. 

Various reports, here placed under contribution, will be found to allude 
~ . to the precariousness of this crop. It is liable to injury from severe rain 
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or excessive drought, but its greatest enemy is a parasitic fungus which 
causes great havoc, according to some writers often diminishing the crop 
by 50 per cent. The early literature of this disease is extremely inter- 
esting. Much was written of it in 1829 and the few succeeding years, but a 
gap of half a century has then to be passed over, until in modern official 
literature its ravages are deplored, but little or no attempt made to investi- 
gate its cause, or to discover the means by which to avert the ruin it periodi- 
cally causes. In 1829, Major Sleeman, Agent in the Nerbudda territories, 
reported the calamity that had befallen the people in the form of a disease 
that had attacked the alst crop first, then the wheat. He attributed this to 
a minute insect which penetrated the stem and absorbed the nourishment of 
the plant, thus ruining the crop. His report, accompanied with specimens, 
was submitted to Dr. W. Carey, who affirmed that the injury was really 
caused by a fungus like the wheat blight of Europe (then attracting atten- 
tion and supposed to be caused by a fungus that passed from the barberry 
to the wheat). On obtaining this explanation Major Sleeman wrote: “The 
whole of the phenomena observed and described by me, seem now as re- 
concilable with the supposition of the growth of a parasitic plant as with that 
of an insect ; for it is only a fungus instead of an insect feeding upon the 
sap, and when I discovered that the blight had first made its appearance 
last year in some fields of alst (linseed), I began to believe, that the insects 
I had seen might be rather the effect than the cause of the calamity, and 
collected to feed upon these very minute but destructive mushrooms. I 
gave orders accordingly that the cultivators should in every village be re- 
commended to watch their fields carefully and remove every blade of wheat 
or other plant the moment any red spots should be discovered upon it, as the 
only means in their power to preserve the rest. 

“ On arrival at my present ground I found that parts of every alst field 
in the neighbourhood had begun to be affected, and that on some the 
plants were so lately covered with pale red spots as to appear to have alto- 
gether changed colour, as you will perceive by the samples forwarded with 
enclosed letter; and as the only means we have of preventing the dissemi- 
nation of this disease over the wheat crops seems to be the removal of the 
alst immediately, wherever it is discovered to be affected, I have thought it 
to be my duty to give orders to this effect. But orders would be unavailable, 
were I. not to promise that the cultivators of these alst fields should receive 
a remission of rent upon the lands from which the crops may be removed, 
since the blight injures but little the seeds already formed in the alst, and 
does not appear till some few seeds upon each plant are formed, &c.” “ I 
have, therefore, promised that a remission shall be granted for all lands from 
which the alst shall be removed in pursuance of this order.” 

Continuing his review of observations extending over two or three sea- 
sons, Major Sleeman wrote : “ I now find that the alst was last year affect- 
ed by the disease as generally and still more early than the wheat, and that 
it commonly is so ; and as it may be more subject to it, and is generally 
sown either among the wheat or around the borders of most wheat fields, it 
may be, if not altogether the soutce of the disease, the means of increasing 
and extending it. And as the cultivators can very easily substitute another 
crop for it, it may be worth while to consider whether it might not be ex- 
pedient to prohibit the cultivation of this grain for a year or two.” Later 
on he makes the observation : “ At present not a leaf or a stalk of the wheat 
is affected, though close to patches of alst entirely covered with the disease; 
no alst plant ! is affected till one or more of the seeds have been fully 
formed upon it. The wind has for some days blown from the eastward, 
and since it began to do so, the blight has appeared ” on the wheat. 

At the lime at which Major Sleeman wrote, the life history of wheat 
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blight was, even in Europe, a matter of speculation, so that it is hot sur- DISEASES# 
prising that Major Sleeman made the mistake of supposing that in India 
it came to wheat from the linseed. We have long since known that this is Rust- 
impossible, and that Government and the people were alike deprived of reve- 
nue through the repressive measures against alst briefly indicated by these 
passages. But so alarming had the blight become, that in March 1830 Mr. 

Holt Mackenzie addressed a letter to the Honourable Sir Edward Ryan 
desiring the co-operation of the Agri.-Horticultural Society. Referring to 
Major Sleeman’s reports Mr. H. Mackenzie said: — “They relate to a 
blight, which appears to have occasioned much individual misery and has 
caused very large abatements to be necessary in the Government demand. 

If the Society can help us to remedy so great an evil, it will be entitled to 
no ordinary acknowledgments.” It is not necessary in this place to allude 
to the famine that followed in 1831-32 through the almost total destruction 
of the wheat crops, nor to the calamity that overtook the starving population 
from trying to subsist on the pulse Lathyrus sativus, a grain that paralysed 
the lower extremities of a large number of the persons who ate it. Suffice it 
to say that it was then supposed that the blight not only went from the til si 
to the wheat, but to the pulse named, and caused " the paralytic strokes ” 
from which the people suffered. The reader is referred to Lathytus sativus 
for further information on the subject of this remarkable property, and it need 
only be here added that there is nothing to show that the wheat blight was 
more connected with Lathyrus sativus than with Linum usitatissimum. 

In concluding this brief review of the early controversy regarding alsi 
blight, it may be added that even Major Sleeman seems to have ultimately 
come to the opinion that it was quite unconnected with the wheat blight. 

This opinion has been recently confirmed by the investigations of Surgeon- 
Major Barcjay, who has determined the nature of the fungi found on alsi 
and on wheat, and shown that they are of necessity utterly unconnected 
with each other. He has not, however, been able (from want of opportu- 
nitj r ) to trace out their separate life-histories, but has made an important 
step in that direction by the discovery that in many parts of India the 
wheat blight is hot the common European species (Puccinia graminis) 
which requires in its first stage to exist on the barberry, but is a species of 
Puccinia resembling P* rubigo-vera, which, in those countries in which 
its life-history has been traced (Europe and America), passes to a bora- 
ginaceous "plant. In India the same life-history seems very improbable, 
since no borage has been found harbouring an ^Ecidium. This subject 
will be again reverted to under Triticum (which the reader should consult), 
but Dr. Barclay’s account of the fungus found on Linum may be here 
given, since it is not merely of scientific value but is of economic interest 
also, as it establishes the independence of flax from wheat blight. 

ci I obtained,” says Dr. Barclay, “excellent specimens of a species of 
Melampsora, gathered on 4th April 1890 at Dumraon (North-West Prov- 
inces). ThU leaves were very extensively attacked with orange red 
pustules, oval to round, but coalescing freely, and often involving most of 
the leak surface. These pustules are mostly epiphyllous, and they are often 
surrounded by a wall of epidermis, giving them the appearance of the as- 
cidial fructification of Phragmidium. In other parts, dark crests might be 
seen which were the teleutospore beds.” 

“Thd UREDosPORESarepaleorangered,and are accompanied by colour- 
less capitate paraphyses, sometimes of very large size, the head exceeding 
the spores in diameter. They are round to oval, and the dried spores, 
when just immersed in water, measured 21— 18 X 18 — i6ju. But after lying 
48 hours in water most spores become spherical, measuring 24 — 21 p in 
diameter. Theepispore is sparsely beset with spines. I could not ascertain 
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the number of germ pores. The paraphyses had heads measuring 30 — 
2$X20fi. The teleutospores are long, cylindrical, or prismatic, single- 
celled bodies, very firmly adherent to one another laterally. They each ex- 
hibit a central nuclear space, and measured, after lying 48 hours in water, 
54—56 x io—g/1. They did not germinate after lying some days in water, 
and I conclude a period of rest is necessary before this can take place. 
This is no doubt Melampsora Lini, Pers.” The spore measurements show a 
slight difference from those given by European authorities, and the Indian 
form has large-headed paraphyses. These differences, however, are not 
important. 

The above, facts regarding Linseed blight have been obligingly fur- 
nished by Surgeon-Major Barclay from his forthcoming paper in the 
Journal of Botany* 

Area under Linseed in India. 

The various reports that exist on this ‘subject admit the impossibility 
of arriving at definite information regarding the actual area under linseed, 
owing to the very general habit of raising it as a mixed crop. If intended 
for local consumption it is frequently grown along with mustard, both seeds 
being expressed at once, for their mixed oils. For this purpose also, pure 
linseed is very often mixed with mustard or other oil-seeds at the native 
oil-mills, and mixed oils of various recognised properties thereby pro- 
duced. To the people of India the drying property of pure linseed is of no 
consequence, owing to their having no occasion to require an oil of that na- 
ture (see “ Pigments ”). Sometimes, howeyer, linseed is grown with non-oil- 
yielding crops ; for example, it maybe seen forming lines through the gram 
or other pulse fields. The produce is collected separately, such pure seed 
being mostly intended for the foreign markets. But if grown as a mixed 
crop the greatest possible difficulty must necessarily be 'experienced in 
definitely determining the area under it. In the agricultural reports for 
1885-86 and 1886-87 more of the provinces endeavoured to give the areas 
under linseed than in the succeeding years down to 1890. In Bengal, 
Mysore and Coorg, Ajmir, and Assam, no attempt has been made, but 
with the exception of Bengal the amount grown in these provinces is unim- 
portant. It will be found that to produce the quantity shown as yielded 
by Bengal, the area cannot be on an average far short of 1,500,000 acres. 
Assuming this to be correct, the following were the areas under the crop 
during 1885-87 : — 


Provinces. 

1885-86. 

1886-87. 

I. — Bengal 

11. — North-West Provinces and Oudh . 

III. — Central Provinces . . . # # 

IV. — Berar ......... 

V. — Bombay and Sind ...... 

VI. — Paniab 

VII. — jdadras ........ 

VIII. — Burma (Lower only) ...... 

Total 

Acres. 

1,500, ooo # 
466,161+ 
1,024,414 
621,893 

435,9*2 

32,281 

30,677 

20,351 

Acres* 

3,500,000 

499.673b 

760,9421 

386,374 

411,197 

24,454 

16,55s 

23,605 

4,131,889 

3,622,803 


„ * It seems quite certain the actual area was over, rather than under, this figure 

mnee the estimate is framed on the assumption that it was cntiielv grown as a pure, not 
as a mixed, crop. 

t "l his does not include mixed crops. 
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In the subsequent reports to those from which the above figures have 
been compiled, the following provinces have reported their areas : — Bombay, 
including Sind, 309,786 acres in 1887-88, and 215,450 acres in 1888-89; 
Central Provinces, 633,928 acres in 1887*88, and 66 8,047 acres in 1888-89; 
Berar, 317,018 acres in 1887-88, and 304,620 acres in 1888-89; Panjdb, 
36,158 acres in 18S7-S8, and 37,411 acres in 1888-89; and Madras, 12,985 
acres in 1887-88, and 20,887 acres in 188S-89. On the whole the acreage 
under linseed seems to have remained stationary, the decline shown being 
in most cases a correction of the error for mixed crops. It seems thus safe 
to say that the total area in all India fluctuates about 4,000,000 acres, an 
acreage which, estimated on a mean yield of 2 cwt. to the acre, would at 
least produce the amount of seed annually shown to be exported. The 
Indian consumption of linseed is comparatively small, butto be quite safe 
the maximum area cannot exceed 5,000,000 acres, otherwise a lower aver- 
age production must be assumed. 

CULTIVATION OF LINSEED. 

I.— BENGAL. 

Although, as already stated, Bengal is the largest producing area for 
linseed, nothing can be learned regarding its cultivation. The Gazetteers 
are silent on the subject, and the Agricultural Department has onlv once 
briefly alluded to it. In the Administration Reports the traffic in the 
seed is sometimes dealt with; in the issue for 1888-89, for example, the 
following table occurs of the imports into Calcutta : — 




1SS7-S8. 

18SS-S9. 



Mds. 

Mds. 

1*1 

‘ Behar . ...... 

50,82, S73 

41,99,502 

h Bengal ....... 

11 48,696 

12,19,966 

2. 

North-West Provinces and Oudh . 

16,21,659 

20,33,292 

3* 

Assam ....... 

47 ,i »8 

59,079 

4 * 

Central Provinces and Rajputana . 

81,013 

19,755 

5* 

Other places ..... 

8,922 

10,694 



79,90,281 

75,42,2SS 
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The Bengal area under linseed cannot be learned for certain (nor, 
indeed, that of any crop), but the above traffic returns afford the means of 
an approximate estimate. It would seem from the yield per acre, as given 
by all other provinces, that a minimum of 2 cwt. would be safe, bu# if 
this be under or over the mark of acreage production in Bengal, the state- 
ment here made could easily be corrected. On the assumption that 
the quantities, bracketed under No. 1, in the above statement of the Cal- 
cutta supply, were produced from a yield of 2 cwt. to the acre, Bengal and 
Behar must have had 2,225,560 acres in 1887-88, and 1,935,468 acres in 
1888-S9, under linseed. If the average yield proves by future enquiry to 
“be more than here given, the necessary acreage would of course be lessened, 
but it seems safe to infer that the average annual acreage in Bengal under 
this crop cannot be below 1,500,000 acres, and is more probably nearer two 
million acres. In the passage which here follows it will be seen the Director 
of Land Records and Agriculture puts the yield at 2 maunds per acre (an 
estimate very probably considerably lower than the actual yield, for judging 
from the returns regarding the other provinces of India a yield of 3 cwt. 
to the acre would appear to be more nearly correct : conf . with remarks 
regarding Bombay), but if he be correct, the mean acreage in 1887- 
89 must have been 2,912,759 to produce the quantities. shown as delivered 
at Calcutta from Bengal. The Director, in his Annual Report, 1886, fur- 
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nished the following facts regarding Linseed, and it is to be regretted no 
other information on this very important crop is available 

“ Linseed is not a crop which is grown throughout the whole division of 
Burdwan. It is more largely cultivated on the dearah lands than anywhere 

else. . . 

“Soil. — It is grown on all the different classes of soils comprised between 
the lighter class of clay and sandy loam. Linseed is supposed not to do 
as well in stiff clay as in light sandy soils. The land must be well drained, 
stagnant water being most injurious. 

“ In the cultivation of this crop one or other of the two following methods 
is adopted, according as it is grown in the interior on clay lands or on the 
dearah lands on the beds and banks of rivers. 

“On Clay Lands. — Here the plan adopted for growing linseed is the 
simplest imaginable. As soon as the paddy field has become sufficiently 
drv, linseed is broadcasted on the standing paddy at the rate of two seers 
per bigha. The paddy is harvested as usual, the linseed being left to 
be reaped in Chaitra. 

“On the Dearah Lands. — Here linseed is sown either alone or mixed 
with wheat, gram, mustard, or kheshdri. Sometimes more than two of 
these crops are grown together. The land for linseed receives three or 
four ploughings and two or three harrowings. Linseed should not be 
buried deep, otherwise the seeds will not germinate properly. The seeds 
are, therefore, not ploughed in, but simply covered by passing the ladder 
over the field once or twice, 

“ When sown with such a crop as gram or wheat the plan adopted is 
this:— After wheat or gram has been sown, the land is ploughed. Lin- 
seed is now broadcasted, and the operation is finished by using the ladder 
twice. 


Chief Linseed 
Tracts. 


422 


Time of sowing ...... Aswin-Kartik=October. 

Harvest time . . . . . . Chaitra=March-April. 

Quantity of seed for bigha .... Three seers when sown alone, 

one and a half seers when 
mixed with other crops. 

“ The yield is very variable. About two maunds would be considered a 
good average crop when sown alone. Linseed straw is used as fuel. ” 

The principal oil-seed tracts in Bengal are along the banks of the 
Ganges, especially in Patna and Bhaugulpore Divisions. The damper 
districts are not well suited, but throughout Behar it is extensively grown. 
Hfl. Deneef, in his practical information on the best mode of cultivating 
flax in Bengal (quoted above, p. 16) states that 6 seers per bigha is the 
amount of seed required for linseed. The plant should be pulled up by the 
root a little before perfect ripeness. In Vol. XII (p. 342) of the Journals 
of the Agri.-H orticu Itu ra l Society of India, the following facts appear re- 
garding linseed in Shahabad : — 

“It is always grown in Shahabad as an auxiliary crop with wheat, masoor , 
barley, and other spring crops ; and its bright blue flowers are a pleasing 
relief to the yellowish brown of the other cereals. I have never known it 
cultivated alone, so that I have no data as to its probable yield per bigha 
or acre. It would probably not be found to differ much from the Linseed 
crops of England in that respect were the cultivation equal, by which I 
mean, were the same labour bestowed upon its cultivation, which, however, 
is not the case in this district at least. Its favourite soil appears to be 
black clay ( kurile ), but it is sown largely in other soils, and the only diffi- 
culty to its indefinite extension appears to be the want of facilities for 
carrying the crop to market. ” 

L. 44 422 
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II.— NORTH-WEST PROVINCES AND OUDH. 

Messrs. Duthie & Fuller (Field and Garden Crops, IL> 41) give the 
following account of linseed cultivation in these provinces ; — 

“Soils . — The distribution of linseed -cultivation offers an interesting con- 
trast to that of til • In both cases Bundelkhand is an important field of 
production, but for very different reasons. Til is grown on the light 
raviny lands which lie along courses of rivers and drainage lines, while 
linseed is grown on the heavy black mar or cotton soil of which the level 
plains are formed. Til , in fact, prefers a light, and linseed a heavy, clay 
soil, and' hence linseed is very largely grown in the eastern rice-growing 
districts, where til cultivation reaches its minimum. Linseed is also grown 
to a considerable extent in the sub-Himdlayan districts. Like til it is 
hardly ever cultivated as a sole crop in the districts of the Ganges-Jumna 
Doab, but, unlike til, its cultivation in this tract is confined to an occasional 
bordering to wheat or gram fields, and its production as a subordinate 
crop in a mixture is quite insignificant. 

“ Area. — Linseed cultivation thus is of insignificant importance in the 
Meerut Division and still more so in the Agra Division. In the Rohilkhand 
Division it is returned as occupying between 12,000 and 13,000 acres. In 
the Jhansi Division, which forms the western and least fertile portion of 
Bundelkhand, comprising the Hamirpur, Banda, and part of the Allah- 
abad District, its area reaches 49,000 acres, or 4 per cent, of the total area 
under rabi crops. But its cultivation reaches its maximum in the Benares 
Division. The three districts of Azamgarh, Basti, and Gorakhpur return 
no less then 122,000 acres under linseed, which amounts to 6 per cent, on 
their total area cropped in the rabi season. 

Method of~ Cultivation . — Its method of cultivation varies very greatly 
in different localities. In the districts of the Ganges-Jumna Doab it is 
as a rule merely sown in a line round the border of a wheat or barley 
field, or is grown in parallel lines across a field of gram. In Bundelkhand 
it is grown either alone or mixed in large quantities with gram, and in 
both cases the ground receives three or four ploughings during the rains 
preceding. The seed is sown broadcast at the rate of 8 to 12 seers to the 
acre. In the Benares Division it is largely grown on land which is under 
water during the rains, and in this case its cultivation is of the roughest 
possible description, no preparatory ploughings being given, but the seed 
simply scattered over the ground and ploughed in. It is very commonly 
grown iii this fashion in rice fields, the rice stubble being left standing. 

“ Irrigation . — Linseed is very rarely irrigated when grown by itself, except 
In the Basti and Gorakhpur Districts, where a quarter of the total linseed 
area is returned as receiving one or two waterings. 

“ Harvesting . — The plants are cut down when ripe, and the seeds ex- 
tracted from the capsules by beating. 

“ Average outturn , — The average produce of linseed in Bundelkhand is 
from six to eight maunds per acre. In Basti and Gorakhpur it may be 
put as considerably more than this, ten maunds being probably not an 
excessive estimate/ 5 

It would seem probable that the above is a very high estimate of yield, 
accountable for,' very probably, by the figures being those of a mixed crop 
with mustard. Allahabad, Benares, and Oudh, are the most important 
producing blocks. The following passages from the settlement reports 
afford additional information on the subject of linseed : — Of Allahabad 
it is stated (p. 31) that t( In other districts this crop is usually grown 
mixed with gram, masur, barley, and other rabi crops. In Allahabad, 
however, in the lowlands across the Ganges, and to a very great extent 
\n the mark tracts south of the Jumna, linseed is grown alone. In the 
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Dodb we have only some 40 acres, while in the trans-Ganges there were 
3,000 acres and in the trans- Jumna tract 15,000 acres under linseed. The 
seed forms the export staple of Khairdgarh, and is sent in great quan- 
tity down the Ganges to the eastern districts and Calcutta. The crop is 
a hardy one. It requires very few ploughings and no manure, weeding, 
or irrigation. From seven to eight seers per acre seed is required, and 
the produce averages three to four maunds per acre” (Mr. F. W. Porter, 
C.S.in the Final Settlement Report of the Allahabad District, North- 
West Provinces). 

“ Linseed (tisi) is sown alone throughout the field, or in separate rows 
in fields in which other crops are sown, or mixed with other crops. It 
is grown chiefly in clay soils, in fields from which an early rice crop has 
been taken, or like latri, in places where no better crop could be sown 
with as little tillage and without irrigation. For linseed the land gets 
little ploughings, sometimes none at all, the seed being simply scattered, 
like latri, over the damp ground. It is also left unirrigated. Not very much 
linseed is raised in Azamgarh, but more perhaps^ than the settlement 
returns indicate. For, in some instances, land which produced both a 
rice and a linseed crop has been entered under the more important crop — 
rice. Ten or twelve seers of seed per acre should be sown for a full crop, 
but in Azamgarh, where little consequence is attached to the crop, so 
much is not always allowed. Ten maunds is a good return per acre. 
The plant suffers much from rust (gtrut) in damp seasons. Linseed yields 
one fourth of its weight in oil. The oil-cake is given to cattle,, but is also 
consumed by human beings, either mixed with guv or alone. When eaten 
by human beings it is dignified with the name of Pijini. Linseed is also 
eaten by the people, being first pounded in an okhari, and then baked in 
dough ” (Mr. G, R. Reid, C.S., in the Settlement Report of the Azam- 
garh District) 

'' Alsi is, like kodon, not unknown elsewhere ; but in this district (Banda) 
it is grown in a considerable area and linseed constitutes an important 
article of commerce. In this, as in other districts, alsi is frequently sown 
with other crops, but even alone it occupied at settlement nearly 2 per 
cent, of the cultivated area, nearly half of this being in the Banda tabsil. 
Some of this preponderance is no doubt due to the extent of alsi entered 
as mixed with gram in other pergunnahs, but the impression left on my 
recollection is that there is more and finer alsi in Banda than in other 
pergunnahs. If only a third area of the mixed crops of gram and alsi be 
assumed to be nisi, the crop covers over 16,000 acres, or 6 per cent of the 
area under cold weather crops ” (Mr. A. Cadell, C.S., in the Settlement 
Report for the Banda District, North-West Provinces ). 

III.— CENTRAL PROVINCES. 

In the report of the crop for 1888-89 it is shown that the provinces had 
612,022 acres under Linseed. The principal districts are Wardha (118,036 
acres), Nagpur (104,789), Raipur (101,020), followed by Jubbulpore, 
Chanda, and Saugor, each with less than 100,000 acres. In the Agricul- 
tural and Revenue Reports for 1884-85 it is stated that linseed attains its 
greatest importance in Wardha and Chanda, where it covers 21 and 18 
per cent, of the area under crop. In Nagpur the percentage is 16, in 
Raipur 11, and in Damoh 10. In every district it is grown more or less, 
and in some of the reports is said to be even meeting with greater favour 
than wheat. The total area under the crop has, however, contracted some- 
what in recent. years. The Director of Land Records and Agriculture 
reports that as it is sown later than wheat, it suffers less from failure of the 
October rain. 
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“ The arch enemy, 5 ’ he adds, “of linseed is rust, and during this season 
it has, at all events, escaped damage from this source. Where a crop has 
germinated, the outturn will be fair. But over a considerable area germin- 
ation has failed altogether, and the outturn will certainly fall very short of 
being satisfactory. 55 In a forecast of the crop for 1885, the Director of Land 
Records and Agriculture wrote : “ It is reported from two districts that there 
is a decrease in area owing to the ground having become too hard for sow- 
ing, but this is a great deal more -than counterbalanced by a very general 
increase, resulting from linseed having encroached on land ordinarily sown 
with wheal and also from its having been sown on land which bore kharif 
crops, during the preceding monsoon months, but which, owing to the exces- 
sive rain, failed to give produce. There is also a steady annual increase in 
the area under linseed, owing to the active demand for it. The export of 
linseed is, next to that of wheat, the most important feature in the export 
traffic of these Provinces, and cultivation is steadily responding to the de- 
mand of the Bombay market. The increase in linseed cultivation is espe- 
cially marked in districts such as Nagpur, in which much of the soil is not 
of sufficient depth for the produce of wheat, and where the growth of linseed 
is increasing at the expense of the cotton and millet crops. It does not 
seem extravagant to assume anlncrease of at least 10 per cent, in the lin- 
seed area of the current year. 

“The prospects of tne standing crop are satisfactory: rain was much 
wanted for it a month ago, and in some places the plants were beginningto 
wither. But rain has now very generally fallen and the crop has immense- 
ly benefited. A little harm has resulted in the Raipur district from the 
ten days of cloudy weather at the end of December, which have been pre- 
judicial to the proper fertilisation of the flowers, but after making allow- 
ance for this a full crop may be expected in Raipur as well as in Bildspur, 
and the reports from other districts show that prospects are very nearly, if 
not quite, up to the average throughout the provinces. 55 

The following passages from the Nagpur Experimental Farm Reports 
afford additional information, especially as to yield of seed per acre : — <c As in 
the case of wheat, two varieties were grown, one being the brown (or katha ), 
and the other the white grained (or hatira) kind. There was nothing expe- 
rimental about the cultivation, which was conducted on precisely the same 
system as that followed by native cultivators. The land was prepared 
by frequent bakharings or bullock harrowings during the rains, and the 
seed was sown in October with the triple bamboo drill (or tifan). No 
manure or irrigation was used. The total area under linseed was 7*89 
acres, comprising five fields which yielded a maximum outturn of 638 fii, 
a minimum of 294ft, and an average of 428ft to the acre. I have not, 
however, included in this a patch of remaining land on which linseed was 
sown as a speculation, but which produced only 96ft to the acre. The 
white and red varieties were sown in two adjoining fields, the areas of 
which were respectively 1-46 and 1*05 acre. The white variety gave the 
largest return, 638ft to the acre against 590ft. But this fact affords of course 
no safe basis for generalisation as to the relative productiveness of the two 
varieties. Both may be valued at the same figure, R16-4-0 per kliandi 
of 382*5ft 55 (1883-84, p . 7). w Linseed was grown on 14*81 acres, the seed 
used being of the white or haura variety. The average outturn per acre 
was 215ft. The average outturn of last year was nearly double this, but 
was obtained on a much smaller area. The linseed crop was, however, 
much damaged this year throughout the country by the cloudy weather of 
December and January, which prevented the seed from setting properly, an 
injury to which linseed is very liable. Were it not indeed a rather precari- 
ous crop its cultivation would increase far more rapidly than it does, since 
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weight for weight it is twice as valuable as wheat, and will grow well on in- 
ferior classes of soil” (1884-85 p* d). 

The writer having 1 failed to discover any detailed statement of the area 
under this crop, of the seasons and methods of sowing and of reaping, 
&c., &c., has republished the above passages from the forecasts and farm 
reports, since these deal with some of the results, and the difficulties and 
dangers of linseed cultivation, ihis confession of want of definite informa- 
tion has to be made in connection with almost every province in India^ for, 
although the trade in linseed has steadily progressed, it has attracted only 
a fractional interest to that of wheat, although the latter crop is practically 
of only slightly greater value to India, 

IV.— BERAR, 

In the Administration Report for 1883-84 ( p . 31) of the Hyderabad 
Assigned Districts it is stated that the crop was much injured by excessive 
rain, that the area of cultivation declined by 83,000 acres, while at the same 
time the exports fell off considerably. The report continues : — 

“The exports of linseed are almost exclusively of home produce; very 
little is imported. The exports and imports of linseed for the last five 
years have been as follows : — 


— — — - - — ' ' — — — - — - "■ - ,M "■ 

Year. 

Exports. 

Imports. 

1879-80 

1 8 }0-S 1, . . . • • , 

1881- 82 . 

1882- 83 

IS83-S4 • ,*» • « , * 

Mds. 

1.13.000 

4.03.000 

5.89.000 
10,95,000 

8.20.000 

Mds. 

3 > 7 °° 

9,600 

39.000 

35.000 

60.000 


u The growth of the trade during this period is almost as remarkable as 
that of wheat; and it is of more impoitance as being less dependent on 
imports from outside and consequently more stable in character, besides 
being the more valuable crop.” 

V.— BOMBAY AND SIND. 

The chief districts in the Western Presidency that produce linseed are 
Poona and Sholapur ; Khandesh, Nasik, and Ahmednagar; Gujarat and 
Kathiawar; and smaller quantities south of the Nerbudda and below the 
Ghats. In the railway-borne trade report for 1883-84 it is stated that, as in 
the case of food-grains, the supply of linseed from external blocks, is derived 
from the Central Provinces, holding the first rank, Berar next, with Hy- 
derabad and Rajputana following as less important. 

The following passages from the Gazetteers convey an idea of the 
methods of cultivation and other peculiarities in the Western Presidency. 
Khandesh ( VoL XIL y /52V — “The average acre yield is from 250 to 280th 
The cultivation is steadily spreading, owing to the Bombay demand. 
It forms one of the principal and most valuable exports. Deep loamy soils 
seem particularly well suited to the growth of the plant. The seed is bought 
wholesale by wealthy merchants from the cultivators.” “ The plant is too 
short and branchy to yield fibre of any value It is never prepared, and 
many husbandmen are ignorant of the fact that the plant yields fibre. As 
nearly the whole of the seed is exported, little oil is pressed in the district.” 
Of (Vasik (VoL AT 7 /., joo) it is simply stated to be sown in October and 
reaped in January, Of AJunadnagar ( VoL XVII. 9 2jo) it is stated — “Sown 
in rich black soils, often with gram or wheat, in separate furrows or by itself 
as a separate crop, and, without water.or manure, is harvested in February. 
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The seed is eaten in relishes or chatnis , and the oil, which is produced in 
the proportion of one pound of oil to four pounds of seed* is used in cook- 
ery. ^ The fibre of the plant is not used/’ In Satara {Vol. XIX., 164) it 
is said to be sown in November and harvested in February. In Dharwar 
(XXI /., 2*73) it is known as agashi (Kan.) and ja*vas (Mar.); in Bija- 
pur ( XXIII., jig) it is alshi (Kan.) and javas (Mar.). In Kolhapur (Vol. 
XXIV., 1 71) it grows with cotton* late joari, and wheat. It is harvest- 
ed in about three and a half months, rure linseed oil is expressed for 
painting purposes only. Most of the linseed grown in the State is sent to 
Bombay. Its average outturn is 375ft. 53 

The following passages from the Experimental Farm Reports and the 
Special Reports of Crop Experiments to ascertain the Yield per Acre, may 
be here given ; — 

€( The last crop selected for special enquiry was linseed. It is in this 
country grown as an oil-seed and never for flax. It is a most delicate 
crop, suffering from various diseases, of which a fungoid disease, probably 
rust, is the most common. Even where the attack is slight and in appear- 
ance the crop has not suffered, it is found that the capsules are only partly 
filled and the yield is thus often reduced by half without apparent injury. 
It is sown alone in Khandesh, but in the Deccan and Southern JMaratha 
Country, chiefly as a row crop with wheat or gram and round the head- 
lands. The framers of the formulae credit the crop with a maximum yield 
of 500ft in every taluka in which it Is grown. In Khdndesh it is some- 
times taken as a late crop following bdjri of the same season. Linseed 
has seldom been selected by experimenters* and little is therefore on record 
as to its varying yield. In the season under report it was almost a com- 
plete failure in the Deccan and Southern Maratha Country from preva- , 
lence of the fungoid disease noticed above. An experiment was made in 
Dhdrwar by Mr. H. R. Shirhatti which gave a yield on very poor soil 
(assessed at 14 annas 9 pies per acre* full of limestone nodules and very 
shallow) of 33ft per acre. It was here grown as a row crop. Jowari was 
sown with the 4-coulter drill and on every fourth row alternately, gram and 
iinseed were deposited on the sown jowdri by the seed tube. The yield 
of 33ft on every eighth row represents a yield of 9X33=297111 on the 
acre of linseed. It will be interesting if this crop could be selected 
specially again this year, care being taken to note whether (1) it is the sole 
crop of the year, or (2) the second crop after an early crop, or (3) a row crop. 
In the last case the number of rows of linseed and of the principal crop 
shown with it should be noticed 55 (Crop Experiments, Bombay , 1885-86, p . 8). 

* f Since the receipt of instructions of the Government of India to pre- 
pare forecasts of oil-seed along with those of wheat and cotton, this crop 
has attracted my particular notice, as it is grown in this presidency as an 
oil-seed and not for flax. This was consequently one of the crops selected 
last year for special enquiry, but only one experiment was made on it on a 
poor soil. So it was then desired that this crop should again be specially 
selected for experiment this year wherever available. Linseed is reported 
to have been grown in Nasik this year to such an extent as to affect sensibly 
the area under wheat. In the field experimented on, linseed mixed with a 
little mustard was the sole crop of the year, and though the year’s crop as 
a rule suffered from the fungoid disease, the plot under experiment 
escaped, and the yield (estimated at 14 annas) was 225ft of linseed 
with 4ftb of mustard. The corresponding formulae yield us 450ft of lin- 
seed. The formulae estimate at indiscriminately 500ft the acre in every 
taluka ^ without considering the soil and climate, &c., as was the case 
found in Dharwar last jear, appears rather high 93 {Crop Experiments , 
Bombay , 1886-87, p. 7). 1 
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As the result of the crop experiments perf^’ k Khandesh with lin- 
seed it was found, that while the yield woi /by the formula should 

have been 239ft to the acre, the actual prodi /308ft. In another ex- 
periment the yield was 3221b. Mr. Whitco states that 360& would 

be a good estimate for an 1 l-anna crop. ^ / 

VI.— PANJAB. / 

Some twenty years ago Mr. Baden Pc --n wrote of the. Panjab that 
linseed was extensively cultivated on accmint of its oil-yielding seed. 
“ In Kangra it is thrown in among the stubble after cutting the rice crop, 
and then springs up witnout any cultivation.” In many of the settlement 
reports of the province mention is made of linseed. Thus in the Lahore 
report it is shown as sown in October and reaped in March, the land 
twice ploughed and five times watered with a yield of 20 seers per kandl. 
The total area under the crop is perhaps under' 30,000 acres and the ex- 
ports very insignificant. 

The following passage regarding linseed cultivation in Kashghar may 
be here given Extensively cultivated for its seed in all the western divi- 
sions. The seed is the chief source of the oil used in the country, and the 
cake is given to the stall-fed cattle. The oil-mill or press is worked by 
horses or oxen, and is similar to that used in the Panjab. The seed is 
sown in April and May, and the crop is cut in October” ( Report of a 
Mission to Yarkand in 1873, /<?)• 

VII. & VIII.— MADRAS AND BURMA. 

The amount of linseed grown in these provinces is too unimportant to 
necessitate separate notices in this work. The reports of the Saidapet 
farm should be consulted regarding the experiments that have been tried. 
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PRICES OF LINSEED IN INDIA. 

In the Transactions of the Agri. -Horticultural Society of India ( Vol . 
VIII., pp. 146-204), a paper is given which deals with the market prices 
of staple articles of Indian trade in various districts during 1839. It is 
explained that the value of the rupee had been taken as 2 shillings and the 
seer as 2ft o 02. 14 dr., avoirdupois. The prices are expressed at so many 
seers to the rupee, but reducing these to rupees per maund, so as to allow 
of comparison with more recent returns, the following may be given — 


'Localities. 

Price per maund in 
the chief Marts 

DURING 1839. 

Price per maund in a 
SMALL NEIGHBOURING 

Village during 1830. 

May* 

December. 

May. 

December. 





R 

R 

R 

R 

Delhi . 

* 

• 

• 

3 

3 

3*5 

2-15 

Benares 

• 

• 


1-3 to 1-4 

1-5 to 1-7 

1-2-0 

1-7-0 

Dacca • 

• 

• 

• 


1-2-0 

1-1-0 

I— I —0 

Calcutta , 

• 

• 

• 

1-4 to 1-7-0 

••• 1 

i 

... 



The Department of Finance and Commerce annually publish a return 
of Prices and Wages in India : in that publication the wholesale rate of 
linseed in Calcutta is given since 1843. It would perhaps serve no good 
purpose to enumerate the prices in all these years, but the following may 
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be quoted January 1843, R2-5-oamaund ; July 1844, Ri-15-0 ; January | PRICES. 
1847, R 2-3-0; July 1848, R2-3-0. Ten years later January 1857, &4-2-o 
and July 1848, 84-2-0 ; January 1867, R4-12 ; July 1868, R4-10-0. 

The following statement exhibits the prices during recent years from 
1876: — 
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But perhaps a still more instructive table, obtained from the Reports 
of the Bengal Chamber of Commerce, would be the following : — 
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The table on the page opposite shows the position of the Calcutta Linseed 
Trade during each fifth year since 1873, vie,, rate of exchange ; price in Cal- 
cutta and in England ; railway freight from Cawnporeto Calcutta ; steamer 
frorn Calcutta to London ; and shipping charges. It concludes b}' exhibiting 
the actual amount of linseed exported from each of the four principal ports. 
It will be seen that during these fifteen years exchange fell from is. ll^d. 
to 15. 4-^6?. on bills at six months. Coincident with that depreciation in the 
value of silver, tne English price of linseed declined from 66s. to 37s. 6d. per 
4101b, but the Indian value fluctuated above and below an average of 
R4-5-8, reaching its maximum in 1879 at R5- 2 ar >d its minimum in 1876 
at R3-9. Thus it may practically be said that the actual value of Indian 
linseed was attained about the time of the annexation in 1857, and that it 
has maintained an average price ever since, namely, R4-5-6 per maund. 
The most serious reductions that have taken place have been in the railway 
and marine freights and in the shipping charges. Taking Cawnpore as an 
example, and it is one of the most distant important centres of supply, the 
railway freight was reduced, during the past fifteen years, from R75 to R53 
per loomaunds, and the freight to England from £ 3-5-0 to £1-13-9. 

LINSEED OIL. 


Percentage of Oil obtained. 

In an official correspondence regarding the desirability of opening out 
Linseed Oil Mills in India, Mr. Luchman Parshad Barmah, Superintend- 
ent, Cawnpore Experimental Farm, gave the following particulars regard- 
ing the yield of oil : — “ The amount of oil from a given weight of linseed, 
varies with the different varieties and also with the age of the seed. Fresh 
linseed, pressed just after it is gathered from the field, will give a larger 
quantity of oil than the same weight of old seed. Bold seed gives higher 
percentage of oil than small variety ; and a white variety of Jalaun gives 
higher percentage than either of these. In the experiments tried last year 
at the Cawnpore Experimental Farm the following percentages were 
arrived at with the different varieties. The oil was pressed in a country 
holhu and just after the harvesting of the seed : — 


White seed 
Bold red 
Small 
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<( lr\ a letter to Mr. (now Sir E.) Buck, dated February 27th, 1880, Sir 
James Caird, of London, gave 130D} as the weight of oil in 41 oil) of seed, 
which amounts to 31*7 per cent, on the weight of seed pressed. 

* s The information collected from tells — men who have madk oil-pressing 
their profession — gives the quantity of oil from 25 to 30 per cent, of the 
weight of seed pressed. I think we may fairly expect 30 per cent, of oil 
if good seed is employed.” 

In conversation with the Superintendent of a large Indian oil mill the 
writer learned that 30 per cent, would be an exceptionally low < average 
yield of oil from good linseed. But it [seems probable that with native 

* The seed was weighed after it was thoroughly cleaned and Was going* to be 
pressed : oil and cake weighed a week after pressing when the dirt present ih fhfc oil 
had settled and the cake had lost its moisture. 
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appliances even less than 30 per cent, is obtained. The following passage 
alludes to native methods of extraction of the oil : — 

u It is grown in South Shahabad principally for home consumption, and 
is used largely for lamps under the name of Tease-ka-tel . Under the 
native process, which is the same as previously described, it produces 15 
per cent, of oil what it produces with the European method l am unable 
to say. The native method produces a tolerably clear-looking oil, but it 
smokes much in burning, showing that large proportion of vegetable 
fibre finds its way through the rude press into the pure oil ; considerable 
quantities are grown near the Ganges for export. The price varies much 
according to the season and the quantity in the market. I have known 
it sell for R40 or £4 sterling per ton, and I have known it fetch double the 
price ” {Jonr. Agri.-Hort. Soc. India , Old Series, VoL XIL, 342 ). 

Quality of Indian Linseed Oil. 

In 1855 the late Dr. F. Royle wrote on this subject : — “ It may appear 
remarkable that Linseed oil should be imported into Calcutta, when so 
much linseed is exported for the express purpose of yielding its oil# This 
is in consequence of the linseed oil of India being considered as not pos- 
sessed of the full drying, properties of the oil prepared in Europe. But 
there is no doubt, this is owing entirely to the Indian Linseed being ex- 
pressed before the mustard seed has been separated with which it is com- 
monly mixed, in consequence of the two plants being often grown together. 
Mr. Bowen informed the author that, when connected with one of the 
light-houses in India, he had at one time under his charge some plate 
glass. This he made use of to separate the two seeds, by placing it on a 
slope : the round seeds of the Mustard rolled off, while the Linseed merely 
slipped down. These, when expressed, yielded as good drying oil as any 
he ever obtained from Europe. The same fact is confirmed by the follow- 
ing statements. 

“In a report from Mr. W. Ewin, Branch Pilot, to Captain W. Hope, 
Master- Attendant at Calcutta, he acknowledges the receipt of five gallons 
of linseed oil, made at the Gloucester Mills, situated below Calcutta : — 

ttf I beg leave to say I painted my boat inside green with the above oil, 
without the assistance of turpentine, and it dried within the space of twenty, 
four hours. I do not hesitate to say therefore if the above oil, agreeable to 
the muster, be given, that it is equal to the linseed oil received from the 
Honourable Company’s Marine Yard, said to be from Europe. Sand- 
| heads, H.C.P.V, Sea Horse , 2nd January 1837. 5 

“So Mr. W.CIark, commanding H.C.F.S.V. Hope , writes, 14th Decem- 
ber 1836: — * I have to report, for the information of the Master- Attend- 
ant, in reply to his letter (No. 39) of the 7th ultimo, that 1 have painted 
the Hopc y outside, with the Gloucester Mill oil on one side, and that sup- 
plied by the Naval Store-keeper on the other, — both laid on at the same 
time ; and of the two I must give the preference to the former, in drying and 
bearing a better gloss.’ ” 

Since the above was written the subject appears to have been spasmo- 
dically discussed, Indian writers maintaining that if carefully prepared (after 
having been freed from the rape seed with which it is purposely or acci- 
dentally mixed), the Indian linseed affords an oil by no means inferior to 
that obtained Jrom European seed, while European reports, mostly, it is con- 
tended, from interested parties, affirm that it is considerably inferior. It 
will be seen from the remarks below that meanwhile the foreign exports 
of linseed have increased to a far greater extent than have those of 
almost any other single article of Indian agricultural production, so that 
there can be no doubt the oil has come into extensive use in Europe. It 
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is thus somewhat surprising that Indian capital should have, up to date, OIL. 
been almost entirely diverted to other channels instead of a fair proportion 
being devoted to a competition with European oil mills in the production Quality, 
of linseed oil. By this means unnecessarily heavy freight charges have 
had to be paid on one of India’s most important crops, the cake and man- 
ure, which should have been left in the country, have enriched the cattle 
and fields of other parts of the world, leaving India to have a relatively 
smaller net gain in the linseed transactions than might be supposed from 
the magnitude of the figures of foreign export. 

Samples of Linseed oil were sent (in 1887) from Madras to Her Ma- 
jesty’s Secretary of State for valuation. The reports of the brokers were 
not very favourable. The oil was pronounced “ far below what it should 
be if proper appliances are used for crushing the seed.” “ The oil appears 
to have been expressed from Linseed which has been mixed with other 
sorts of seeds.” “The result of this admixture is an unusual taste and 
odour.” “ The oil is deficient in the drying properties which characterise oil 
expressed from pure linseed.” “ The oil would be saleable here at about £1 
per ton below the market price of merchantable linseed oil which to-day (21st 
April 1887) is quoted at £20-10 per ton.” Similar opinions were expressed 
by the other brokers who examined the Madras samples. These opinions 
were duly published in India and called forth a protest from a well-known 
Calcutta firm, who maintained that opinions upon ordinary native-made 
linseed were likely to damage the trade in the pure article (such as that pre- 
pared by the Gourepore Company, Limited), since the oil expressed from 
Linseed and Mustard mixed, the" ordinary native method, was certain to 
possess a much lower drying property than pure European linseed, or, v 
indeed, than Indian linseed. In support of this statement the late Dr. 

Waldie’s report on Gourepore Linseed oil was submitted for the information 
of Government. Dr. Waldie was, for the purpose of analysis, furnished 
with two samples of oil, one of the Gourepore ordinary trade oil, the other, 

English Linseed oil furnished for the purpose of comparison. Dr. Waldie 
wrote that the colour of the English oil was a little darker than the Goure- 
pore j that the smell of both was nearly alike even when heated, neither oils 
giving evidence of the presence of any substance other than linseed. The 
specific gravity of the Indian oil at 6o°Fh. was found to be 933 compared 
with water as 1,000, the English 934. The solubility of both oils in alcohol was 
practically the same (1*28 per cent Indian and 1*63 per cent. English). Dr. 

Waldie then tested the oils for purity and found the Indian to vary from 
the English no more than is known to be the case between most of the 
qualities met with in Europe (Russian, Dutch, English, &c.). With regard 
to their drying property Dr. Waldie wrote: "Both oils spread thin on small 
porcelain basins and exposed to a moderate or gentle heat, dried in about the 
same time, and the dried oils appeared equally firm.” The English was 
browner in colour ; but “ there is no apparent difference by this experiment 
between the two in drying properties.” 

It would thus seem that either the Madras oils reported on by the 
London brokers was prepared indifferently, the seed not having been freed 
from the frequent adulterant — mustard seed — or that Madras Linseed yields 
a much inferior drying oil to that obtained from other parts of India. 

Mirzapore seed is reported to yield more oil and of a better quality than 
that of the Eastern Districts of Bengal. It would thus appear highly prob- 
able that not only is white linseed quite different from the red, but that 
the red seed of certain tracts of India affords better oil than that from 
other parts of the country. It would thus seem desirable, as one of the 
first steps towards the establishment of extensive oil mills in India, to have 
the exact properties of the oil of the various races of seed separately 
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and carefully prepared and tested. From the numerous reports that have 
appeared it would seem that the white linseed may expand into a trade of 
considerable magnitude, and that too even should it prove of less value as 
a drying oil. 

Price of Linseed Oil and Linseed Cake. 

The best oil sells (wholesale) in India from Ri-8-0 to Rl-12-a per gallon 
for raw oil, and at Ri-10-0 to R2 per gallon for boiled oil. The oil-cake is 
shipped to England for sale and is said to realise from £6 to £7 per ton. 

For further particulars regarding the properties and uses of Linseed- 
cake see the Article Oils. 

INDIAN LINSEED OIL MILLS. 


The follbwing passages from Mr. L. P. fcSarmah’s report may be here 
given. He describes three methods of (and the machinery used in) expres- 
sion of the oil : — 

u (a) Kolhu. — This consists principally of a thick block of wood with a 
cavity in the centre, which receives the seeds, and a moveable rod which, 
with a few minor arrangements, is made to revolve in the cavity of the former 
piece and thus press against the seed ; the oil which is thus expressed 
runs out through a spout. The cost of a medium-sized press of this de- 
scription is about R6, and the bullock required to work it can be had for 
Rio or Ri 2. It presses 7 seers linseed a day, working eight hours, or nearly 
5 maunds a month. It is attended to by women, on whom it devolves as 
one of their household duties ; but if worked by hired labour, a man on 2 
annas per diem would be required for every three presses, which amounts 
to R1-4. per month per press; the man would look after the bullocks too. 
Taking all the year round, the cost of feeding a press bullock amounts to 
Ro-i-^* per day, or R 2-5-6 per month. 

<f The wear and tear of the press amounts to g annas per month. To 
these we may add interest at 6 per cent, on the capital invested in the 
manufacture of the kolhu and purchase of bullocks, amounting to a 
monthly expense of Ro-1-4 nearly. Thus the total cost of working a kotlm 
per month, during which it will press 5 maunds seed, is R3- 15-10 

7 ? a . p. 

Labour . . . . . . • . . ,140 

Feed of bullocks . . . , . . . .256 

Wear and tear of the press . . . . . . .050 

Interest on capital o 1 4 


3 15 10 


“Therefore, the cost of pressing too maunds seed by a native press 
amounts to R79-12-8.” 

“ (6) English Hand Press . — This was once used by a firm in Cawnpore, 
but finding it difficult to dispose of the cake and oil, the attempt was aban- 
doned. The press consisted of two strong screws and a number of iron 
plates. The seed was ground by an English grinding mill, placed in a 
piece of gunny cloth and then put in between each pair of plates; when all 
the plates were thus occupied, a fire was created by burning coal on the two 
sides and the screws tightened. The pressure assisted by heat expressed 
the oil, which ran down a channel into a reservoir where it collected. 
About ij- maund of linseed was thus pressed at a time, each pressing taking 
an hour and a half and done by four coolies, who received Ro-2-6 for every 
pressing ; two of them worked the press and the other two covered the seed 
m gunny cloth and took rest. About 10 maunds of seed was thus pressed 
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per day of 12 hours by one of these presses. The cost of pressing 10 maunds 
of seed by each press may therefore be taken at R4-9 : — 


Labour employed, In grinding at 2 pice per maund of seed 
Ditto in pressing,* at 2^ annas per maund 

Coal worth 4 annas for every pressing . 

Gunny cloth renewed after every 10 or 12 pressings 


R a, p, 
050 
1 4 o 

200 
100 


Total *490 


“ From the reservoir the oil was carried to the boiling-pan, where water 
was added to it in the proportion of 1 to 40, boiled for about an hour and a 
half, and then removed to a strainer. When the oil sufficiently cooled down 
it was put in canisters. About 32 maunds of oil could thus be boiled 
in a day* 59 

(c) English Steam Press . — Mr. L, P. Barmah gives particulars of 
an English steam press that was formerly established by Guru Prasad, a 
merchant in Cawnpore. About 100 maunds of seed could be pressed a day 
at a cost of R 18-4-5, but wood, instead of coal, was employed, the cost of 
manufacture being (as afterwards shown in the correspondence on the subject) 
unnecessarily high. , 

Mr. J. E. O’Conor, in the Statistical Tables for British India, shows that 
there were in i88g-go some seventy oil-mills and oil-wells in India. He does 
not mention, however, the Gourepore Company, Limited, the only Indian 
mill that is believed to be exclusively devoted to Linseed. The writer under- 
stands that the Gourepore Company produce about 700 gallons of very 
superior oil daily, which enters into competition with imported oil, and finds 
a ready and profitable sale. In the official correspondence, towards which 
Mr. Lachman Parshad Barmab contributed the report laid under fre- 
quent contribution here, it was contended that oil-mills should, if possible, 
be in the future established near the seaport towns. That the railway 
charges in India were more favourable to the carriage of seed than oil, hence 
the advantage of expressing the oil at the end instead of on the line of rail- 
way transport* The discussion that ensued seemed to proceed from the 
basis that the object in view should be the export of oil instead of oil-seed, 1 
thus leaving as much of the cake as possible in this country, to improve the 
cattle and soil of the regions on which so exhausting a crop as linseed 
was systematically grown. The opponents of this idea of coastwise mills 
held that if once the seed was removed from the actual district of production, 
the cake would never find a market in India, as the cultivators could not 
afford to pay railway freight on its return# The oil hitherto produced in 
India has, however, found.its best market in India itself, the cake alone being 
exported. It would thus appear that when (if ever) extensive oil-mills, for 
the purpose of exporting oil to the American, Australian, and European 
markets, are established in India, the cake also will have to be exported, so 
that, except in the sense of opening out anew industry, a new field of labour 
and of ‘investment of Indian capital, this country will not benefit any more 
than it is now doing by the large market that it has established for its linseed. 
There would seem no good reason, however, why India should import any 
linseed oil. Mills should exist sufficient at least to meet the entire Indian 
market for the oil, for even if slightly inferior as a drying oil, this should be 
more than compensated for by a saving in price equivalent to the freight to 
Europe of the seed and the return charges in bringing the oil to the shores 
of India. Many years will doubtless pass by before the Indian cultivators 
will realise that it is in their best interests to keep a large proportion of the 
cake to feed their own Cattle and manure the flax fields. 
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INDIAN TRADE IN LINSEED. 

Dr. Royle, some thirty years ago, wrote: “The large exports of Lin- 
seed from India have frequently been mentioned. It is desirable, therefore, 
to give some of the details. By these we may observe, that though com- 
paratively a recent trade, the article is already known to other countries 
besides England. The first exports of Linseed were made from Calcutta 
by Mr. Hodgkinson and were — 


In the year 1832, 

to the extent of 10 bushels. 

»» >833 

*> 

2,163 maunds* 

» >834 

*1 

2,826 ,, 

» *837* 

yy 

3 2 >327 „ 

» 1839 

py 

1,67,601 „ 

„ 1850 

t > 

7*65,49^ „ 


It has already been stated that no mention occurs in Milburn’s Orient- 
al Commerce of linseed, a fact that confirms Royle’s statement that 
the article began to be exported from India only about 1832. In the year 
1850-51, while Calcutta exported 765496 maunds, valued at R15, 30,902, 
Madras exported 801 cwt., valued at 62,271, and Bombay, 50,112 cwt., 
valued at 61,70,539. But in the following year Bombay is shown to have 
exported 114,309 cwt., and according to McCulloch’s Commercial Dic- 
tionary, Great Britain imported from all sources, during 1851, 630,471 cwt. 
of linseed, of which Russia furnished 417,950 cwt., the ** British Territories 
in the East Indies ” standing next in importance, viz., 93,814 cwt. 

In the Annual Statement of the Trade and Navigation of British India 
with Foreign Countries for the year 1866-67, the value of the exports is 
shown to have been (for that year) 875,04,615. Along with gingelly, rape, 
and other oil-seeds, linseed was then subject to an export duty, and the 
amount of revenue thus realised on oil-seeds is shown to have been 
85,57,808. Ten years later (1876-77), the exports of linseed amounted 
to 5,614,617 cwt., valued at 83,01,54,374, the duty having been some years 
before removed. In 1886-87 the exports amounted to 8,656,933 cwt., valued 
at 85,17,92,914 ; last year they were 8461,374 cwt., valued at 85,05,79,221. 
Comparing the averages for the quinquennial periods from 1873-74 to the 
present date, it will be found that the trade shows an increase of 224 per 
cent, in weight and 278 per cent, in value. But these figures exhibit the 
foreign exports only, though it may be said they very nearly convey an 
idea of the total value of the Indian transactions in linseed. They snow,' 
at all events, that the trade has expanded from about 3 cwt. in 1832 to 
8,461,374 cwt. in 1888*89. We may assume (for the purpose of demon- 
strating the full meaning of this expansion) that the Indian local demand 
has remained stationary during these years. To produce the extra amount 
demanded last year over that in 1832, the total area of linseed cultiva- 
tion in India must, at the lowest estimate, have increased by 4,230,682 
acres .t 

If now we turn to the land or trans-frontier imports and exports, we find 
that, for the past three years, Nepal has exported to India (Bengal) on an 
average some 175,000 cwt. of linseed, valued at 889,20,000. The trans- 
frontier exports from India are unimportant, the major portion going to 
Kashmir. 


• In the Agri.-Horti, Soc. Jour, for 1842, it is stated the exports from India in 
■ 835-36 were, according to Mr. Bell of the Calcutta Custom House, 1,63,199 maunds 
or 6,044 tons. 

t Estimated at 2 cwt. per acre, a very low yield. According to Bombay crop ex- 
periments the yield is variously stated from 190 to 239 and 360II) an acre or, say, 3 cwt. 
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The total amounts of linseed shown as carried by rail and river, 
were in 1888-89 said to have been 1.14,08,389 maunds, valued at 
84,35,19,349. The largest exporting province was Bengal with 54,05,056 
maunds, the bulk of which went to Calcutta to meet the foreign trade from 
that port. Next in importance as exporting were the North-West Pro- 
vinces and Oudh with 26,87,088 maunds, of which over 20,00,000 maunds 
also went to Calcutta. Bombay exported 7,55,052 maunds, of which nearly 
the whole went to its port town to meet the Bombay foreign exports. The 
Central Provinces, Berar, Rajputana, and Central India each exported 
nearly similar quantities and to the port town of Bombay. Thus it will be 
seen that the foreign exports from Calcutta are drawn from the Bengal Pro- 
vince and the North-West Provinces; the total imports into Calcutta from 
all sources amounted in 1888-89 75,22,764 maunds, while those into 

Bombay came to 36,51,935. 

The supplies drawn by Calcutta and Bombay (the chief marts in the 
foreign trade) are also slightly augmented by the coastwise transactions, 
particularly in the case of Bombay. For example, in the year 1888-89, Bom- 
bay received from Sind 1,794 cwt., valued at Ri 1,154; from Goa 32,878 
cwt., valued at Ri, 97,736; from Cambay 3,037 cwt., valued atRi9,257 ; and ~ Goastwtso. 
from Kathiawar 129 cwt., valued at R783. It will thus be seen that the lin- 7 -^' 45 ® 
seed exported from Bombay is drawn from Bombay Presidency, Sind, the 
Central Provinces, Berar, Rajputana, Goa, and Kathiawar. The Panjdb 
produces very little linseed, but doubtless what it does yield finds its way to 
Calcutta along with that from the North-West Provinces. From the above 
review of the internal trade in linseed it may be admitted to have been 
shown that the most extensive areas of production are Bengal and the 
North-West Provinces. This idea is confirmed by an inspection of the 
details of the total amount (8,461,374 cwt.) of the foreign exports, from 
which it will be seen that Bengal (*.e., Calcutta) exported 5,659,492 cwt. ; 

Bombay 2,797,246 cwt. ; Sind 675 cwt.; and Madras 3,961 cwt. Of these 
foreign exports the United Kingdom took 5,295,175 cwt., valued at 
R3, 06,36, 195; France 1,375,689, valued at R 88,39,664 ; the United States 
712,042 cwt., valued at £44,94,350; and Holland 524,223 cwt., valued 
at £32,19,603. The balance went to other countries, of which Belgium 
figures as highest, having taken 218,193 cwt. It will thus be seen that not 
' only has the Indian export trade in linseed increased during the past fifty 
ears until it has assumed a gigantic form, but that the European demand 
as been the chief and only cause of this expansion. In 1851 (less than 
forty years ago) the total demand in Great Britain for linseed amounted 
to only 630,471 cwt., whereas last year India alone furnished the United 
Kingdom with 5,295,175 cwt. 

Statistics cannot be obtained for the present or past Indian consump- 
tion of linseed, but it has certainly not materially increased during the past 
forty years, for no large and new industrial uses of linseed have been 
brought into existence— a statement abundantly proved by the fact that 
little or no linseed oil is expressed in this country by the Natives. As 
already remarked, there is practically only one linseed oil-mill in India, 
and the oil it produces is mainly, if not entirely, used up by exotic de- 
mands, since the people of Indta use only the small quantity of linseed 
necessary for the house paint employed by the well-to-do. The bulk 
of the people of India have not now, nor apparently did they ever have, 
any very important use for linseed or linseed oil — a statement con- 
firmed by the want of definite historic evidence of cultivation between 
the development of present foreign trade in linseed and the classic 
records of the uses of flax, or what most writers accept as flax in Sanskrit 
literature. 
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LIPPIA, Linn. ; Gen . PL, II., 1142. 

[ 1463; Verbenacete. 

Lippia nodiflora, Rich.; FL Br. Lid., IV., 363; Wight , Ic A 

Syn. — V erbena nodiflora, Linn.; V. capitata, Forsk. ; Blairta no" 
diflora, Geertn . / Zapania nodiflora, Lamk. ; Lantana sarmen- 
tosa and repens, Spreng. ; Phyla chinensis. Lour . 

Vern. — Bhtti-okra , Hind.; Ludra , N.-W. P.; Mokna, bukan , bakan, jab 
him, dried plant mundt , Pb. ; Sind; Dec.; 

Ratolia , Bomb.; Ratoliyd , Mar. # Guz. ; Podutalei, Tam. ; Bokenakd, 
Tel.; Herimanadatta, Sing. ; Vashira , Sans. 

References.— Pa Ar. dr Pow6. P 7 ., /p£; Stewart , P£. P/., .rdtf ; 

lie, Mot. Ind ,, If., 3 i 3 ; Dymock , Mat. Med. W. Ind ., Ed., 599 ; 
Ifonigbcrger , Thirty-five Years in the East, II., 3 oo ; S. Arjun, Bomb. 
Drugs , 705 ; Murray , P/. and Drugs, Sind * 775 ; Atkinson , Him. Dist 
315 ; 7 «d. Forester, XII. , 19 ; Gazetteers : — /V.-IT. P., 7 ., < 5 * 3 ; 7 F., Ixxvi. 

Habitat. — An evergreen undershrub, common in wet places through- 
out India and Ceylon, distributed to all tropical and warm -temperate regions. 

Medicine. — Ainslie writes: “The tender stalks and leaves of this 
low-growing plant, which last are in a slight degree bitter, the native prac- 
titioners prescribe, when toasted, in cases of children’s indigestion, to 
the extent of two ounces in infusion, twice daily ; it is also ordered as a 
drink for women after lying-in.” Stewart states that it is considered 
cooling by the natives of the Panjab, but in the time of Honigberger it 
appears to have been regarded as of very little medicinal value. He writes : 
“ The natives know the plant, but very seldom use it.” He himseH con- 
sidered it valuable in “ Ischury, stoppage of the bowels, and pain in the 
knee-joint.” Dymock states that it is used in Bombay as a demulcent in 
cases of gonorrhoea. 


Liqueurs, see Spirits, Vol. VI. 
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LIQUIDAMBAR, Linn.; Gen . PL, 66g. 

Liquidambar Attingia, BL; see Altingia excelsa, Noronha; Vol. 
I., 201. 

L, orientalis, Miller ; DC., Prodr., XVI , 138 ; Hamamelide2e. 
Liquid Storax, Liquidambar, Rose Malloes. 

Syn. — L iquidambar imberbe, Aiton . 

Vern. — Sildras, mcih-sila , ndgorigond , Hind.; Silha , sil aras, eng. ; 
Sildras, salajet, usturuk , Bomb.; Silarasa , Mar.; Mcih-sila , seldras , 
Guz.; Neri-a rishippdl, Tam.; Shild-rasam. Tel.; Rasamalla , Malay.; 
Nantayu, Burm. ; Rasamalla , Malays. ; Silhoka , Sans. ; M iah-sdyela h, 
ustemck , mcati-lubani , salajet , vieah , sillarus , cotter mija, Arab.; 
Mcih-stla, asle-lubni , PcRS. 

References. Gamble , Man. Timb ., 1*74; Ainslie, Mat. Ind., I., 405; 
O' Shaug hnessy, Bene . Dispens 255, <5/0; Moodcen Sheriff , Supp. 
Pharm. Ind., 169; U . C. Dutt, Mat . Hind., 166, 3i8 ; Dymock, 

M at Mcd.^ W. I nd ., 3/3 ; Z>. Hanhury, in Pharm. 3 our., XVI., 

417, 46r ; XXII., 436 ; Fliick. & Hanb., Pharmacog 277,* £/. P. Dispens 
75/A /?<?., 7373, 7tfW • P^wA dr Jrk., Afo/. P/., 707; P. P™?^ 

ZJrtfgs, ;30; Tear Poo£ Pharm., jSJ 4, 293 ; Birdwood, Bomb. Pr 3 j ; 
Ptf £7 <wr, Cyclop., II., 721 ; Smith, Die*, 247 ; Ind. Forester, II., 18 1, 408 ; 
A 435. 

Habitat.— “ A handsome, umbraceous tree, resembling a plane, grow- 
ing to the height of 30 to 40 feet or more, and forming forests in the ex- 
treme south-western part of Asia Minor. In this region the tree occurs in 
the district of Singhala, near Melasso, about Budrum (the ancient Hali- 
carnassus), and Monghla, also near Giova and U11& in the Gulf of Giova, 

L. F7 45S 



Products of India. 


79 


Liquid Storax. 


Murray.) LIQUIDAMAR 

orientahs. 


and lastly near Marmorizza and Isgengak opposite Rhodes*^ “The 
tree is not known to grow in Cyprus, Candia, Rhodes* Kos, or indeed in 
any of the islands of the Mediterranean 35 (Hanbury)^ 

Medicine. — Liquid storax has long formed an important article of 
medicine in this country; indeed, FlUckiger & Hanbury state that early 
as the first century it was exported by the Red Sea to India. For many cen- 
turies it has .been, and still continues to be, an important article of export 
from Bombay to China. Hanbury’s investigations have proved that the 
solid storax of the ancients, which was derived from Styrax officinale, 
Linn ., and was always scarce and valuable, has, in modern times, entirely 
disappeared from commerce', and has been replaced by the balsam now 
under consideration. 

The method of extraction and preparation is described by Hanbury 
as follows : — “ The extraction of Liquid Storax is carried on in the forests 
of the south-west of Asia Minor, chiefly by a tribe of Turcomans called 
Yurttks . The process has been described on the authority of Maltass 
and McCraith of Smyrna, and of Campbell, British Consul at Rhodes. The 
outer bark is said to be first removed from the trunk of the tree and rejected: 
the inner is then scraped off with a peculiar iron knife or scraper, and 
thrown into pits until a sufficient quantity has been collected. It is then 
boiled with water in a large copper, by which process the resin is separated, 
so that it can be skimmed off. This seems to be performed with sea water; 
some chloride of sodium can therefore be extracted from the drug. The 
boiled bark is put into hair bags, and squeezed under a rude lever, hot 
water being added to assist in the separation of the resin, or, as it is termed, 
yagh, i\e., ‘oil.’ Maltass states that the bark is pressed in the first in- 
stance per se , and afterwards treated with hot water. In either case the 
products obtained are the opaque, grey, semi-fluid resin known as Liquid 
Storax, and the fragrant cakes of foliaceous brown bark, once common, but 
now rare in European Pharmacy, called " Cortex Thymiamatis.” 

Description. — The balsam is a soft, viscid resin, usually of the con- 
sistence of honey, heavier than water, and greyish-brown in colour. It 
always contains water which by long standing rises to the surface. When 
heated it becomes dark brown and transparent; when spread out in a 
thin layer, it partially dries but does not lose its stickiness. When free from 
water it dissolves in alcohol, spirit of wine, chloroform, ether, glacial acetic 
acid, bisulphide of carbon, and most of the essential oils. It possesses 
a pleasant balsamic smell when old, but when recent, has an unpleasant 
odour of bitumen or naphthalin. Its taste is sharply pungent, burning, 
and aromatic. 

Chemical Composition. — For an account of the composition of this 
drug, which, not being of Indian origin, need not be fully discussed in 
this work, the reader is referred to the exhaustive description in Fluckiger 
& Hanbury’s standard work. It may be mentioned, however, that the 
principal constituents are styrol , a colourless, volatile, liquid h)drocarbon; 
sty r a cm , a crystalline solid ; cinnamic acid ; a resin , and an essential oil . 

Therapeutics. — Liquid Storax is a stimulant expectorant like the Bal- 
sams of Peru and Tolu, and Benzoin, but except as a constituent of the Com- 
pound Tincture of Benzoin, is, at the present day, little prescribed in Euro- 
pean medicine. Locally applied it is stimulant, antiseptic, and disinfectant, 
and has been much advocated of late years as an application for scabies and 
phthiriasis. For this purpose it is mixed with olive or linseed oil. It is 
interesting to find that this property of the drug appears to have been 
known to old Sanskrit writers, by whom it was considered “useful in affec- 
tions of the throat, copious perspiration, and skin diseases” ( U \ C. Dutt ). 
By Muhammadan "physicians it is esteemed as a tonic, resolvent, suppura- 
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live, and astringent. Thus Dymock writes: “It is prescribed as a pec- 
toral, and is thought to strengthen all the viscera ; applied externally it is 
supposed to have a similar action upon the parts with which it comes in 
contact. It is a favourite application to swellings, and in Bombay is much 
used in orchitis, the inflamed part being smeared with it, and bound up 
tight in tobacco leaves.” It is also largely used in perfuming medicinal 
oils. Altingia excelsa (Vol. /., 201 ) yields a very similar resin, which 
has been said to equal, in its medicinal properties, that now under con- 
sideration. Waring, however, wrote in the Pharmacopeia of India , that he 
had tried it as an expectorant without satisfactory results, and that, as far 
as his experience went, it appeared to be of little value medicinally. 

Trade — As this drug is not returned separately in the statistical tables 
of imports, the total trade in the article cannot be specified. Dymock 
states, however, that the imports into Bombay m 1881-82 amounted to 363 
cwt. from the Red Sea ports, and valued Ri 6,154. It is probable that a 
considerable proportion was re-expcrted to China. 

Liquorice, sec Glycyrrhiza glabra, Linn.; Vol. Ill,, 512. 

Liquors, see Malt Liquors, p. 124. ; also Spirits, Vol. VI. 

Litharge, see Lead, Vol. IV., 602. 

LITHOGRAPHIC STONES. 

Lithographic Stones, Geol. of Ind., III. ( Economic v Ball), 556. 

References. Baden Powell, Pb. Prod., 45 ; Balfour, Cyclop. Ind., II. 
ysS; hi Sel. Rec., Mad. Govt (1865), //., 38; Adm. Rep., C. Prov 80. 
Distribution* — Stones suitable for lithographic purposes are at present 
almost entirely imported from Europe and are sold by weight at high 
prices. An indigenous stone of this description is a great desideratum, 
since most native printing is by lithograph. This fact, combined with the 
high price of European stones, led to trials being made of Indian material 
soon after the introduction of lithography in 1822. Stones with the neces- 
sary qualities, however, are not of wide distribution ; and since most of the 
limestones in India belonged to the more or less altered series of tran- 
sition rocks, they were found to be hard, splintery, and difficult to dress 
and polish. They have accordingly proved only fitted for rouffh work 
and, as Ball writes, “ The fact that they are not used, at least to any ap- 
' preciable extent, while high prices continue to be paid for European stones 
is the strongest argument against their being of any substantial value.” ’ 

‘ The following are enumerated by Ball as the localities from which 
lithographic stones are said to have been obtained in India ■— 

Madras.— Bellary, Karnul, Guntur, and Masulipatam.' The best ao- 
pear to have been derived from the metamorphosed limestone of the Karnul 

Europekn U stone n ^ ^ m ° re s P Hntei T> and less tractable than 

Bengal . — The limestones of the Lower Vindhvan series earlv xttmrtoA 
at.emion, but are net sufficiently pure and 

t * :T^ n ^‘13 small samples from Burwa were sent to the Asiatic 

Lithographic press and were favourably reported on, but further research 
appears to have proved them to be unsatisfactory. 

«r®”’" c " , ~? l0nes °J . a serviceable kind have been found in 
Knipur and were at one time used in the jail press of that district ' 

noufrto'nlXTh f* " TU ^ : “° f n 11 th v SU ^ ested substitutes of indige- 
nous stone for that imported, a yellow limestone obtained in the lesalmir 

State appears to have been of greatest promise ” Attention ivas first drawn 

L. ©5 40& 
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to it, about sixty years ago, by Captain Boileau in Gleanings in Science , 
/., and the Indian Review, III . He stated that it was not suited for fitfe 
chalk drawings, but could be used for all other purposes with the ordi- 
nary materials. The chief point dwelt upon is the method of polishing 
which it was found necessary to adopt. The stone, being hard, brittle, 
and semi-crystalline, could not be polished with the ordinary sleek stone 
and pumice, but rubbers of lac and corundum, coarse, then medium, then 
fine, followed by polishing with calcined peroxide of tin, were found to pro- 
duce good results. 

Bombay .— The limestones of the Kaladgi and Bhima series have been 
tried, but have failed to give rise to a demand. 

Panjab . — Baden Powell writes Some kinds of native stone are in 
use, but the European are always preferred for the finer kinds of work, 
and where great sharpness of delineation is required in the print.” 

Ball, in summing up the remarks from which the above has been con- 
densed, writes : “ It would seem, judging from the geology, that in the Salt- 
range and in Cutch, there are better chances of finding a limestone suit- 
able for the purpose than anywhere else in India.” It may be mentioned 
that the best European stones are obtained in quarries in the oolitic rocks 
of Solenhofen near Munich, and in Pappenheim on the Danube. A per- 
fect stone is compact and homogeneous, free from veins, flaws or spots, 
and of an even grey or drab colour. 
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LITHOSPERMUM, Linn.; Gen. PI, II., 860. 

[Boragine^:. 

Lithospermum officinale, Linn. ; FI. Br. Ind., IV., ; 

Syn. — Magarospermum officinale. Dene. 

V ern. — Seeds —Lubis firmtin, Hind . 

References. — Royle , III. Him . Bot., /., 304 ; Stewart, Bot. Tour in 
Hazara, &c., in Jour. Agri.-Hort. Soc . of Ind. ( Old Series ), XIV., 6; 
Aitch ., Bot. Afgh . Del . Com., go ; O'Shaughnessy, Beitg . Dispens., 
497 ; Balfour, Cyclop II., 728 . 

Habitat. 1 — An erect undershrub or herb, frequent in Kashmir at altitudes 
of 5,000 to 8,000 feet. 

'’Medicine. — O’Shaughnessy writes : “ The SEEDSare long, very white, 
and like small stones or pearls, on which account they have been popularly 
used as a remedy for stone,” 

LitmtlS. — A blue dye, prepared chiefly in Holland from the orchil-yielding 
lichen Roccella tinctoria ; see Lichens, Vol. IV., 636. 
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LITS 7 EA, Lam. ; Gen. Pl. } III., 161. 

A genus of evergreen, rarely deciduous, trees or shrubs, which com- 
prises some 140 species, native of Tropical and Eastern Asia, Australasia, and 
the Pacific Islands ; rare in Africa and America. Of these 65 are indigenous 
to India and Ceylon. The economic information relating to this genus has, 
as a rule, been detailed by Indian writers under the names of various species of 
Tetranthera. 



Litssea elongata, Wall. ; FI. Br. Ltd., V., 165 ; Laurine-ze. 

Syn.— Daphnidium ? elongatum, Nees ; Tetkanthera sikkimensis, 
Meissn., in part. 

Vem. — Paieli, pualay, phusri, Nep. ; Phamlet, Lepcha. 

References.- Gamble, Man. Timb., 312 ; List of Trees, Shrubs, &c., of 
Darjiling , 6s . 

Habitat. — A bush or small tree, native of the Subtropical and Tem- 
perate Himalaya, from Garhwal to Bhutan, also of the Khasia mountains 
at altitudes from 5,000 to 6,ooo feet. 
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- Structure of the Wood.— Gamble describes Daphnidium elongatum, 
Nees , which has been reduced to this species in the Flora of British India, 
as a “ large evergreen tree.” It is possible, therefore, that the following 
description of the wood, and the vernacular names above enumerated, may 
in reality belong to another species. According to Gamble the timber is 
“ yellow, turning olive-grey on exposure, moderately hard, even-grained, 
weight 34 to 41 lb oer cubic foot. A very pretty wood, worthy of attention ; 
used for building, chiefly as planking.” 

Litssea grandis, Wall. ; FL Br. Ltd., V., 162 . 

Syn. — T etranthera grandis, Meissn. ; Polyadenia grandis, Nees . 

Reference. — Kurz, For . FL Burnt*, II . , 299. 

Habitat. — An evergreen tree, from 20 to 40 feet in height, not uncom- 
mon in tropical forests all over Pegu, Martaban, and Upper Tenasserim; 
found also in Penang, Malacca, and Singapore. 

Structure of the Wood . — u Yellow with a beautiful lustre, rather heavy, 
close-grained, very soft, a fine fancy wood” (Kurz). 

L. polyantha, fuss. ; FI.Br.Ind.> V 162 . 

Syn. Lits^ea monopetala, Pers . ; Tetranthera monopetala, Roxb. ; 

T\ MACROPHVLLA, Wall.; T. ALNOIDES, Mtq. ; T. FRUTICOSA and VER- 
T 1 CILLATA, Ham. ; ? Y . semecarpifolia. Wall. / T. hexantha, Sieb . ; 
Tom ex pubescens, Wit Id. 

Ver n.~Meda y groa, singraf \ saiigran, marda , kat viarra , kakuri , keraulx , 
patoia , katmorta , papria , kaimedh , rand-hari , Hind, ; ifor# 

r/uVa, Bkng. ; F0/0, Santal ; Sualu , Assam 5 Huara , Kachar * 
Ratmanti , Nepal; Suphut , LRPCHA ; mugasong , Michi; 

Bolbcky G\ro; Mend ah, kari , kjera , toska, leja , Gond/; Lein; a, 
Kurku ; Randkorri, katviSdh, Oudh ; Rian, g'wd, harein, bark — vieda 
lakri. Pb. ; Ra?ia?nba, Mar. ; TVtfr# mamttdt, nara, Tel.; Vngdung , 
Burm. 

References. — Roxb., Fl. hid., Ed. C.B.C., 735; Brandis, For. FL, 38o., t. 
45 : Harz, For . FA Burm.y //., 299 ; Gamble , Timb.,3io ; Stewart, 

Bb, PI., 188 ; Campbell , Ec. Chutia Nagpur, No. 8447 ; Elliot, FL 

Andhr., 129 ; Ainslie, Mat. hid.. If., 227 ; Drury, U . PI . , 42/ ; Coo*?, 
Of/y Ao ; Indian Forester, V., 212 ; VI., 23p, 3oi, 3i6 ; 

VI 11., 127 ; Gazetteer , Mysore and Coorg , /., 6<5. 

Habitat — An evergreen bush or small tree, from 20 to 40 feet in height, 
met with frorn the Panjab and the Salt Range along the foot of the Hima- 
laya on which it ascends to 3,000 feet, eastwards to Assam and Burma, and 
southwards to the Satpura Range and Coromandel ; distributed to lava 
and China. J 

Oil.— The seeds yield an oil, used in the manufacture of candles, also 
medicinally for ointments. 

Medicine.— Ainslie writes : “The bark: is mildly astringent, and has 
a considerable degree of balsamic sweetness.” " It is used by the hill 
people in the cure of diarrhoea.” Stewart writes : “The bark, with that 

Tetranthera Roxburghii, Nees (Litssea sebifera, Pers., var. proper), 
is officinal, being considered stimulant, and after being bruised, applied, 
fresh or dry, to contusions, and sometimes mixed with milk and made inio 
a planter.” Campbell confirms the .above, writing: “The powdered bark 
is applied to the body for pains arising from blows or bruises, or from hard 
work ; it is also applied to fractures in animals.” The seeds yield an oil 
which is used medicinally. The medicinal properties above enumerated 
arc very similar to those of the better known, and more largely emploved, 
L. sebifera, Pers,, the vernacular names for which also strongly resemble — 
and, indeed, in certain dialects are identical with—those of tTiis species. 

• , uctu . rc , of Wood.— Olive-grey, soft, not durable, soon attacKed by 
_ ccts, "’ e, fjht 381b per cubic foot, used for agricultural implements (Gamble). 
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Domestic. — The leaves are used in Assam to feed the muga silk- 
worms (Antherasa assama, Westw .) ; they have a cinnamon-like smell 
when bruised ” {Gamble). 
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Litssea salicifolia, JRoxl. / 77. TV. ///<?., V., i6j. 

Syn. — T etranthera salicifolia, Roxb. ; T. glauca, Wall. ; T. lauri- 
FOLIA, Roxh. ; T. ATTEND ATA, Wall . ; T. LANCE/EFOL1 A, Roxb. (LANC1- 
folia, Kura.) T. salicifolia and saugna, Herb. Ind. Or. H.f. & T. 
Ver n.— Sampaty Nep . ; Digitally Michi ; Digloiti, sum, Assam; Cheng - 
phisol , Kachar. 

References, — Gamble , Man. Timb ., 3ro ; Trees , Shrubs, &c., of Darjiling , 
65 ; Kura, For. FI. Bunn., II . , 3oo; Indian Forester , V., 212; Agri.-Hort. 
Soc. of Ind., Jour. ( Old Series), VI., 29 ; XIII., 3g6, 3gp, 40T, 411. 

Habitat. — An evergreen bush or small tree, of Northern and Eastern 
India, from" Oudh and Nepal to Sikkim (ascending to 6,000 feet), met with 
also in Assam, Bengal, Chittagong, and Pegu. 

The Flora of British India contains a description of six varieties, 
which, however, need not be enumerated here, as only one, var. ellip- 
soidea, is reported as possessing economic value. 

Domestic. — The leaves are employed, like those of L. polyantha, to 
feed the muga silkworm in Assam. 

_ L. sebifera, Pers var. sebifera proper ; FI. Br. hid., V 158. 

Syn. — Litssea sIjbifera and tetranthera, Pers.; L. multiflora, 
Blume ; L. chinensis, Lamk. ; Tetranthera laurifolia, multi- 
flora, racemoso-umbellata, and Roxburghii, Blume ; T. lauri- 
folia, ? Jacq. ; T. Roxburghii, Nces ; T. capitata. Herb. Roxb.; 
T. APETALA, Roxb.; ToMEX TETRANTHERA and SEBIFERA, Willd. ; 

Sebifera glutinosa, Lour. ; Laurus involucrata, Kccnig. ; Gaja 
nipelli, Jones. 

This species is divided into three varieties in the Flora of British India, 
viz., i, sebifera proper, 2, glabraria, and 3, tomentosa. Of these only 
the first, of which the synonyms have been above detailed, is of economic 
value. 

Vern. — Garbijanr, singrauf, medh, mindn, bark=? naidd-lakrt, Hind.* 
Kuktir chita, rat tin, garur, bark ~maidd-lakri, BeNG. ; Supp^tnyok, 
Lepcha; Garbijanr, singrauf N.-W. P. ; Medh , Oudh; Medasak, 
chandna, gwd, ridn, medachob, bar'k—mtfda-lakri, maidasak, Pb. ; Men- 
da, C. P.; bark = M aida-lakri, leaves =chickana. Bomb.; bark = 
Mirio, Goa ; Maida-lakadi, Mar.; bark —Maida-lakti, mushaippc-yctti, 
pishin-pattai, Tam.; Harr a alagi, nara mamidi , me da, Tel. ; Ong-tong, 
ung-dung, ungdungiiet, Burm.; bark ^Maghdse-hindt, Arab.; bark 
~Kih, Pers. 

References. — Roxb., FI. Ind., Ed. C.B.C., *734, J3$ ; Brandis, For . FI., 3rg ; 
Kurz, For. FI. Burm., II., 298 ; Gamble , Man . Timb., 3 10 ; Thwaites, En. . 
Ceylon PL, 255; Stewart, Pb. PL, 188; Elliot, Ft. Andhr., 114 , 129; 
Campbell, Ec. Prod. Chutia Nagpur, No. gS2T ; O'Shaughnessy, Bang. 
Dispens., 548 ; Moodeen Sheriff, Supp, Fharm. Ind., 243 ; Dymock , Mat. 
Med. W. Ind., 2nd Ed.,671 ; Murray, PL and Drugs, Sind, jii ; Irvine, 
Mat . Med., Patna, 64; Honigbergcr, Thirty five Years in the East, II., 
357 ; Baden Powell, Pb. Pr., 374, 600 • Atkinson, Him. Dist., 3i6, 751 ; 
Bird wood, Bomb. Pr., 74; Cooke, Oils and Oilseeds, 79 ; Agri.^Hort. Soc . 
of Ind., jour. ( Old Series): — IV., Set. , 260 ; X., 3 3 ; XIII., 3 18, 3ig ; 
(New Series) : — 102 ; V 71 ; Indian Forester : — III., 204 ; VI., 239 , 
3oi, 3o3, 304 ; X., 325 * 

Habitat. — An evergreen tree of very variable habit, foliage, and inflores- 
cence, widely distributed throughout the hotter parts of India. 

Fibre. — M. Dumaine states that the red roots are employed as a paper 
material, and also for making a strong string in Hazaribagh ( Agri.-Hort . 
Soc. of Ind. Jour, (New Scries), 1., 71). 
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Oil.— An oil, obtained from the fruit, is employed in China and 
Java'in the manufacture of candles. Baden Powell states that " it is used 
to make ointment and candles,” but does not mention whether the latter 
observation refers to the Panjab or not. No Indian author confirms his 
statement, and it appears probable that the greasy exudation is, in this 
country, utilised only medicinally. 

Medicine.— The feebly balsamic, mucilaginous bark is one of the best 
known and most popular of native drugs. Dymock states that it does not 
appear to have been mentioned by Sanskrit writers, and is only briefly 
noticed in Muhammadan works. He considers it probable that the drug 
has been adopted by Muhammadan physicians in India as a substitute 
for an Arabian drug, called Maghath, the botanical source of which is un- 
certain. At the present time it is largely employed as a demulcent and 
mild astringent in diarrhoea and dysentery. According to Irvine it is also 
esteemed as an aphrodisiac in Patna. Fresh ground, it is used either dry, 
or triturated in water or milk, as an emollient application to bruises, and 
as a styptic dressing for wounds. It is also supposed to be anodyne, and 
to act as a local antidote to the bites of venomous animals. 

The oil from the berries is used in rheumatism ; the leaves are mu- 
cilaginous and have a pleasant odour of cinnamon. 

Structure of the Wood. — " Greyish-brown, or olive-grey, moderately 
hard, shining, close and even-grained, seasons well, is durable and not 
attacked by insects. A fine wood, worth notice” {Gamble). 

Litssea umbrosa, Nees ; FI. Br. In'}., V., 179. 

Syn. — Litssea consimilis, Nees; Tetradeni a umbrosa and consimilis, 
M?«;Tetranthera umbrosa. Wall. ; T. pallens, Don. 

Vern. — Pt'iieli, Nep. ; Chira, chir-chira, Kumaon;^ Kanwal (a), tilbora t 
sara, jhatela, chirara, chirchira, N.-W. P. ; Chirudi, chindi, chilotii 
raull , shalanglii, charka , Pb. 

References. — Brandis, For. FI. , 382 ; Gamble, Man, Timb., 3ii ; Trees, 
Shrubs, &c., of Darjiling, 65 ; Stewart, Pb. PL, 188 ; Cooke, Oil and 
Oilseeds, 55. 

Habitat. —A small tree met with on the Temperate and Sub-tropical 
Himalaya from Kashmir to Sikkim, at altitudes of 3,000' to 7,000 feet, also 
on the Khdsia mountains from 5,000 to 6,000 feet; distributed to Munni- 
pur. 

Oil. — A considerable amount of confusion appears to exist in the litera- 
ture of Indian Economic Botany regarding an oil-yielding Litssea. Stewart 
described an undetermined species in his Panjab Plants as bearing an 
oil-yielding fruit. Brandis gives the same vernacular Panjdb names for 
the species now under consideration, as those enumerated by Stewart for 
his undetermined species, and states that the fruit yields an oil used for 
burning. He, however, unites L. zeylanica, Nees, with L: consimilis, Nees, 
and L. umbrosa, Nees, as one species, which appears to have led Gamble 
to make the mistake of stating that the first mentioned species also yields 
an oil used for burning. The writer can find no other reference to an oil 
obtained from L, zeylanica, and it appears probable that Gamble has 
inadvertently over-looked the fact that Brandis, though uniting the spe- 
cies, has been careful to describe the oil as obtained only from L. consi- 
milis. Similarly Gamble, in his list of vernacular names for L. zeylanica 
(which he agrees with the Flora of British India in considering distinct), 
has enumerated the Panjabi and North-Western Provinces names of L. 
umbrosa. In this he is evidently mistaken, since L. zeylanica does not 
occur north of the Konkan. 

Structure of the Wood. — "Yellow, moderately hard, close-grained, 
weight 4.3Tb per cubic foot ; a good wood ” {Gamble). 
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I \1S44, 1845. 

Litsaea zeylanica, Nees ; FI. Br. Ind., V., ij8 ; Wight, Ic., it. 132, 

Syn. — Lits^a oblonga, Nees; L. striolata, Blume ; L. folios a, Nees; 
L. furfuracea, Nees ; L. scrobiculata, Meissn. ; L. trinervia, 

? uss. ; Tetradenia ceylanica, furfuracea and folios Nees; 

ETRANTHERA FOLIOSA, PULCHERRIMA (in part ) and FURFURACEA, 

Wall. ; Laurus Cassia, Linn.; L. involucrata, Vahl . ; L. zeylanica, 
Her in. 

Ver n.—Belori, Nilghiris; Dawal kuritndit, Sing. 

References. — * Brandis, For. FI. , 382 ; Kurz,For . FI. Burm.y II, 3o6 ; Bed- 
dome, FI. Sylv., t. 294 ; Gamble , Man. Thnb.,3u ; Thwaiies, Bn. Ceylon 
PL, 2S7 ; Dah. & Gibs., Bomb. FI. , 223; Lisboa , U. PI. Bomb., Ii3; 
Gazetteer ; — Bombay , X V. 3 441 ; Ind. Forester, II, 23 / III., 204. ( 

Habitat. — A small tree with variable foliage, met with in Bhutan, the 
Khasia mountains, Sylhet, Chittagong, Pegu, Tenasserim (ascending to 
7,000 feet), and Martaban, also on the Western Coast from the Konkan 
southwards, and from Quilon to 7,000 feet in altitude on the Nilghiris; 
distributed to Ceylon, Penang, Malacca, Java, and Sumatra. 

Oil. — See remarks under the preceding species. 

Structure of the Wood . — “ Reddish-white, with darker heartwood, 
moderately hard, growth slow, weight 36 to 38B) per cubic foot” (Gamble). 

In Southern India it is used, according to Beddome, “ for house-build- 
ing purposes, planks, rafters, &c., being straight-grained and tough.” 

LIVERWORTS. 

Liverworts, Mitten , Indian Hepaiicce , in Jour. Linn. Soc. 3 V. y <$g- 

[128; Bailloii , Bot. Med. Crypto 
The Liverworts or Hepatic /e constitute a group of the non-vascular 
Cryptogams, allied to the Mosses. They are cosmopolitan in range, but 
exist m greatest number in moist cool climates. Consequently, though they 
are to be found in nearly all moist parts of India, their number and relative 
importance in the vegetation increase from the plains to the temperate 
regions of the hills, and the Alpine Himalaya. But few are of any eco- 
nomic value, and, so far as the writer is aware, none are used in any way 
in India. 

The following are the species that have been considered useful : — 
Marchantia polymorpha, Linn. ; Mitten, in Jour . Linn. Soc V., 125. 

One of the commonest of liverworts ; found on the North-Western Hima- 
laya from Jamu to Sikkim, between the altitudes of 6,000 and 14,000 feet. 
This species has been vaunted, more than any other, as a remedy for affec- 
tions of the liver. It has also been described as a valuable medicine in 
certain chronic skin affections, phthisis, and anasarca. 

Fegatella conica, Corda; Mitten, 126. 

Occurs in the North-Western Himalaya and Western Tibet, between 
7,000 and 10,000 feet. At one time a decoction of this liverwort was held 
in high repute as a remedy for calculous complaints, and as a diuretic. 
Certain species of Jungermannia have had antiscorbutic and antisyphilitic 
properties ascribed to them, due to the iodine contained in their fronds, and 
members of the genera Riccia and Anthoceros have also been considered of 
medicinal value. 

From the gradual disuse into which these remedies have fallen, how- 
ever, it would appear that the properties assigned to them were all more or 
less fanciful. The supposed ' action of many species in diseases of the 
liver may probably have arisen from a belief in the “theory of signa- 
tures.” If so, it is all the more remarkable that they are not, and ap- 
parently never have been, employed in Indian medicine, in the more remote 
days of which this theory held such an important position. 
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LIVISTONA, ^r.y <?*». Pl. } III., 929. 

[a, b, c, d, App. xxiii. ; Palji/E. 
Livistona Jenkinsiana, Griff., Palms of Brit India, 128, PI. 226, 

Vern .—Toko pat, Assam; Tailainyo m, tulac-myom, porbong, Lepcha; 
Htan-viyotik-lu, Burm. 

References . — K urss, For. FI. Burnt., -II., 52 5 ; Gamble, Man, Timb., 4 J $ S 
Trees, Shrubs, &c,, of Darjiling, 86 ; Foyle, Fibrous PI., QJ. 

Habitat. — A palm 20 to 30 feet in height, with a thick, round crown, 
commonly met with throughout Assam, but most plentiful in theNowgong 
District. 

Domestic, &c. — Griffith writes: “Major Jenkins tells me that ‘this 
palm is an indispensable accompaniment of every native gentleman’s house, 
but in some parts it is rare and the trees are then of great value.’ I cannot 
call to my recollection having ever seen a Toko tree undoubtedly wild. 
The leaves are in universal use throughout Assam for covering the 
tops of doolees (palanqueens), and the roofs of boats, also for making the 
peculiar hats, or rather umbrella-hats ( jhapees ) of the Assamese. For 
all these purposes the leaves are admirably adapted by their lightness, 
toughness, and durability. ” The leaves are similarly employed by the 
Lepchas for thatching and umbrellas. 

L. speciosa, Kurz ; For. FI. Burm.) II., 526. 

Vern. — Thau, Magh. ; Tasvtan, Burm. 

References. — Kura, Ini., Jour. As. Soc. Beng., xliii. ; FI. Burnt., /A, 
204 ;Gamble, Man. Timb., 418. 

Habitat. — An evergreen lofty palm, frequent in the tropical forests of 
Chittagong, the eastern and southern slopes of the Pegu Yomah, and 
Upper Tenasserim. | 

Domestic. — Gamble states that the leaves of this SDecies are sometimes 
used for thatching in Chittagong instead of those of Licuala. 

Lizards, see Reptiles, Vol. VI., Pt. I. \ 

LOBELIA, Linn.} Gen. PI., II., 55/1 

A genus of herbs or shrubs which comprises about 200 species, natives, for 
the most part, of America and South Africa. Fifteen are indigenous to 
India.^ One American species, L* inflata, Linn., is of interest, since the dried 
flowering herb constitutes the Lobelia of medicine. This drug is much used 
in European practice as an expectorant, and to depress the respiratory centre 
and relax the bronchia^ muscles in asthma and whooping cough. In full doses 
it is diaphoretic, diuretic, and emetic, but is too powerful ana dangerous an 
agent to be esteemed for these properties. I’he drug is officinal in 
macopceia of India, and is imported from America, 'through femiTHe A 7 
pressed, oblong, rectangular packages. T led Ga 

[///.,/. /J5 ;V sa^SiNG, 

Lobelia mcotiansefolia, Heyne; FI. Br . Ind., Ceylon 

Syfl. Rapuntium ntcotjan^efolium, Presl. ‘ ^ ' 

Var., tri chandra,— L. trichandra, Wight * 

Vern, — Deonal , bokenal, dhaval, denval. Bomb.; 

References.— Roxb., FL, Ind., Ed . C.B.C., 770 ; Th 
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PL, 170 ; Dais. & Gibs., Bomb . FI., rJj; O'ShaugLg : i in Ceylon. 
pens., 424; Dvmock, Mat. Med., W. Ind., 2 nd Ed.Y f first de. 

Bomb. Drnzs, 8 t ; Lisboa, U. PL Bomb., 265 ; Gazette 
Coorg, /., s6 ; III. , 17 ( Bombay, XV., 4 36 . X ±rs to be known 

Habitat. — An erect herb met with in Malabar, on t» 

Bombay to Travancore at altitudes of 3,000 to 7,000 feet, a’ 

Medicine. — This species is said by Roxburgh to havrf 
scribed by Heyne, who found it near Bangalore. Little appe/ 
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LODOICEA 

Sechellarum# 


regarding its medicinal properties, but the statement is made in the Indian 
Pharmacopoeia that an infusion of the leaves is antispasmodic. The dry 
herb and seeds are said to be extremely acrid, and according to Dymock 
the dust of the former irritates the throat and nostrils like tobacco. Lisboa 
states that the seeds contain an acro-narcotic poison, and that they are said 
to be preferred to Datura as a poison, when rapid effect is desired. No 
mention is made of the plant in native medical works, indeed it would 
appear to be more widely known as a poison, than esteemed as a drug'. 

Domestic. —Graham states that the dried hollow stalks are sold in the 
bazdr at Mahableshwar, and are used as Koluri horns (called panwa in the 
Koukan), for collecting herds of cattle and for scaring wolves. According 
to Gibson the Mahratta name deonal is probably given to the plant in 
allusion to the stems being similarly used as reeds for incantations 
(j Dymock). 
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Lobelia trigona, 7 ? ; FI. Br. bid., III., 423 ; Wight, Ic., t. 1x70. 
Syn. — L, triangulata, Roxb.; L. stipularis, Roth. ; L. gratioloides, 
Roxb L. sp., Griff . 

Vern. — Chauric arak, Saktal. 

References. — Roxb., FI. hid., Ed. C. B.C., 1)0 ; Dais. & Gibs., Bomb. FI., 
133 ( excl . syn.) : Campbell, Ec. Prod., Chutia Naypur, Nos. 7 #j 7 > 9 $ 5 4 , 
Gazetteers-.— Bombay, XV., ^ 36 ; N.-W. P., IV., Ixxiii., X., 312. 
Habitat. — An. annual herb, common in the Deccan and Ceylon from 
the sea level to 6,000 feet, found also in Assam, Bengal, and Burma. 

Food. — Campbell states that the leaves are eaten as a pot-herb in 
Chutia Nagpur. 

Locusts, see Insects, Vol. IV., 470 j also Pests, Vol. VI. 
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Lodh Bark, see Symplocos racemosa, Roxb.; Styrace.® j Vol. VI. 


LODOICEA, Lahill. ; Gen. PL, III., 939 . 

[7, 8 ; Palmar. 

Lodoicea Sechellarum, Comm. & Lahill., Bot. Mag., 2*734, 5 > 
The Sea Cocoanut; The Double Cocoanut ; Cocos de Mer, Fr . 

Vern. — Dary *ri -k d-n a riyal, Hind. ; Doryd-kd-ndrdl, Dec. ; ffdhari-naral , 
Bomb. ; Kadat-renguy , Tam. ; Samudi npu-tenhdya, Tel. ; Katal-tennd y 
Malay.; D ary d-n u-n arty al, Gur. ; Mudu-pol , Sing. ; Penle-on-si , Burm. * 
Vbdie narikaylum, Sans.; Ndrjtle-bahri, Arab. ; Ndrgile-bnhri, Pers. 9 
References. — Brandis, For. FI. ,545 ; Ainslie, Mat . Ind II., 126; Moodeen 
Sheriff, Supp . Pharm , Ind,, j6q ; Dymock , Mat. Med. W. Ind., 2nd j 
Ed, S04 ; S. Atjun, Bomb. Drags, 1A7 ; Year Book Pharm., 7878, 
288; Pirdwood, Bomb. Pr., 93 / Foyle, Fib. PI., J2d ; Balfour, Cyclop 
II., 734; Treasury of Bot., II, 692 ; Ind. Forester, VI., 24b . 

Habitat. — A tall palm, with a distinctly armulated stem and a crown of 
from 12 to 20 large leaves, met with in two or three rocky islands of the 
Seychelle group, north-east of Madagascar. It bears very large fruit, 
which takes several years to attain maturity, and often becomes from 40 to 
50ft in weight. 

Medicine. — Long prior to the discovery of the Seychelles the fruit 
which was found floating in the Indian Ocean, and washed ashore by the 
monsoons, was known and valued in India. Strange accounts of the origin 
of this mysterious fruit were naturally prevalent, such as that it was pro- 
duced by some submarine plant. From this belief, and from the fact that it 
was only found when washed ashore, it obtained its many popular Asiatic 
and European names, all of which have the same meaning— sea-cocoanut. 

Many marvellous medicinal properties were ascribed to these nuts by 
ancient physicians, both European and Asiatic, and they were consequently 
sold at high prices. Now-a-days, however, these properties have been 
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recognised as fanciful and dependent solely on the rarity of the fruit. It 
is consequently no longer valued by Europeans, but Dymock informs 
us that it is still in great repute among the Arabs and natives of India as 
a tonic, preservative, and alexipharmic. Ainslie states that in his time the 
Vytians occasionally prescribed the kernel, given in woman’s milk, in cases 
of typhus fever, the dose being “ a quarter of a pagoda weight twice daily,” 
and adds, “ It is also reputed antiscorbutic and antivenereal.” Dymock 
mentions that in Bombay it is prescribed as a tonic and febrifuge in com- 
bination with Lignum colubrinum (the small branches of Strychnos 
colubrina, Linn.). The special opinions below quoted show that it is also 

' reputed to possess several other properties 

Special Opinions.— § " Daryali-naryal is corrupted in Bombay into 
Jehari-naryal , which means * poisonous cocoanut,’ and is believed to be 
so by the common people. It is, however, non-poisonous, and is commonly 
given to children, mixed with the root of nux vomica, for colic. It seems to 
act mechanically, like Bismuth ” (Assistant Surgeon S. Arjun Ravat, - 
L.M. y Girgaum, Bombay). “ It is given by natives, rubbed up with 
water, to check diarrhoea and vomiting, especially in cholera” {As- 
sistant Surgeon Bhagvaan Das, Raival Pindi, Panjab). “The ‘water’ of 
the green fruit or its soft kernel is believed to be antibilious and antacid 
when taken after meals. The ripe fruit is also used similarly but is at the 
same time purgative” ( Assistant Surgeon Bolly Chu»d Sett, Calcutta). 

Food. — When unripe the inside of the fruit containing a transparent jel- 
ly-like substance is eaten, but when ripe it becomes horny and useless for 
food. The crown of the palm is also said to be eaten in the Seychelles. 

Domestic. — -The hard black shell is, in India, carved into ornaments 
and is also used for fakirs’ drinking cups. The down attached to the young 
leaves serves for stuffing mattresses and pillows, the ribs of the canes and 
fibres of the petiole are used in making baskets, and the young palms are 
also employed in basket-making. 

Trade. — Dymock writes : — “ The nuts are now an article of export from 
the Seychelles, hundreds of them may be seen at Port Victoria, Mahe, 
whither they are brought from the island of Praslin. Value in Bombay 
Ri£ per Jb for the dry kernel. Entire nuts fetch Ri to R2 each according 
to their size.” 

Logwood^ see Hsematoxylon campechianum, Linn. ; Vol. IV., 198. 
LOLIUM, Linn.; Gen . PL, III . , 1202. 

Agcnus.of grasses which, according to Bentham, comprises two or three 
species confine^ to temperate regions of the globe. The members may be 
readily distinguished from all others of the tribe Horded by the position of 
the spikelets on the rachis. They are so placed as to have their margins 
facing the rachis. 

Lolium perenne, Linn. • Duthic , Fodder Grasses of North India, 68 .; 
Perennial Ray or Rye Grass. [Graminete. 

References —Aitch..Bot.Afgh.Dcl. Com., 126; Von Muller, Select Plants, 
Sutton, Permanent and Temporarv Pastures , 4Q ; Stabler and 
ochrotter , Best Forage PI., 20 ; Rep. of Experimental Farm, Madras , 

-- lS 7?s*2; 'Jour. Agri.-Hort. Soc. of India (Nero Series), V. (Set.), 5 g. 

Habitat.— A native of Europe, Northern Africa, and Western Asia, 
occurring' in the temperate and Alpine Himdlaya up to an altitude of 
15,000 feet. It is one of the best known of all grasses, is extensively cul- 
tivated as a pasture grass, and for hay, and is almost universally selected 
for lawn-culture. Several varieties occur in cultivation. 

I . Cultivation. — This grass, though not perennial on all soils, nor under 
adverse conditions, is, according to Sutton, fully entitled to the name by 
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which it has been known since 16x1, the date of the earliest book on agri- 
culture in which it is mentioned. 

It thrives best in moist and rich loams and clay, but if the sup- 
ply of moisture be adequate, can also be grown on loamy sands, as well as 
on calcareous and marly soils. On rich drained soil it is a success, but on 
heaths, dry sands, and parched soils, it does not grow well. As a general 
rule, it requires stiffness as well as moisture in the soil, and can be grown 
even on the heaviest clays, provided they are drained. One of the best 
features of the grass as an Indian fodder is the fact that if the soil be 
fairly compact, drought has little effect upon its vitality. Thus in a dry 
year in Europe or Australia it has been observed to persist while other 
grasses have succumbed. 

The crop is more benefited than that of any other grass by the applica- 
tion of liquid manure and is also acted on very beneficially by irrigation, 
provided that the land be also well drained. Experiments in Europe 
have proved the maximum yield to be obtained in the year after sowing, 
the total of three cuttings from one acre being 9,3008) of hay. The first cut- 
ting is the best. Drs. Stebler & Schroter state that one acre of ground 
requires 55ft of seed, containing 71 per cent. (=38! lb) of pure and ger- 
minating grains. The- same authors write : “For agricultural purposes 
perennial rye-grass is rarely sown alone. It may occupy about 80 per 
cent, of a mixture with white clover. Such a mixture forms the excellent 
pastures on the alluvial lands of North Germany. If for mowing 
much lower percentages should be used, especially when the soil is stiff. 
About 20 per cent, may be used for mixing with clovers to form ‘ clover 
grass.’ For temporary grass meadows the amount should not exceed 10 
per cent, j if permanence is important, 5 per cent, should rarely be exceed- 
ed. On a good soil, it should never be entirely absent from any mixture, 
because of its rapid and dense growth ” {Stebler and Schroter, Best 
Forage Plants). 

This grass has been introduced into Australia, has spread rapidly, and 
seems likely to become one of the most important of the pasture grasses in 
many parts of the country. Thus Baron F. von Mueller writes : “Rye 
grass stands the dry heat of Australian summers fairly well. It is likely to 
.spread gradually over the whole of the Australian continent, and to play 
an important part in pasture, except in the hottest desert- tracts. It is one 
of the best grasses to endure traffic on roads or paths, particularly on soil 
not altogether light, and is also one of the few among important grasses 
which can be sown at any season in mild climes.” 

Fodder. — Though the productive and nutritive powers of the Rye grass 
are considerably less than those of other meadow hays, its valuable 
drought-resisting qualities, and its property of rapid growth, render it a 
most, valuable fodder, and one that appears likely to be worthy of extend- 
ed trial in India. 

According to Wolff - , 100 parts of the hay contain 79-2 of organic 
matter, consisting of albumen 10*2, fibre 30-2, non-nitrogenous extractives 
36-1, and fat 27, giving a ratio of nitrogenous to non-nitrogenous nutri- 
ment of 1 : 7‘3. 

Though an excellent fodder and pasture grass, it has been said at 
times to produce disease in animals fed entirely on it. Thus F. von Mueller 
writes : “Sheep should hot be continually kept on rye-grass pasture, as 
they may become subject to fits similar to those produced by L. temu- 
ientum, possibly due to the grass getting ergotised or otherwise diseased 
as many observers assert.” 

From available records it would appear that the introduction of this 
grass into India has only' been attempted, on at all a large scale, in 
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Madras. It is therefore disappointing to find the following report issuing from 
the Saidapet Farm : “ The grass is not suited for this climate. It is possible 
that during a course of years it might be naturalised.” Attempts made in 
the North-Western Provinces and Panjab might, however, prove much 
more successful ; indeed, a consideration of the nature of soil and climate 
required by the grass would seem to indicate that Madras, of all parts of 
India, may present the least favourable conditions to its growth. 


Lolium temulentum, Linn. ; Duthie , Fodder Grasses of N. India , 

The Darnel. [ 68 . 

Syn. — Lolium arvense, With. ; L. robustum, Reich. 

Vern — Mctchni, Hind. 

References. — Duthie, Indigenous Fodder Grasses of N.-W. Ind., 44 ; 
Bent. & Trim., Med. PL, 2 q^ ; U. S. Dispens., 15th Ed., 1689; Smith , 
Die., f.S 1 ; Gazetteers, N.-W. P., IV.,lxxx; X., 321 ; Sel. ltec., N.-W. 
P., 1S70, 179. 

Habitat. — An annual weed of cultivation, also occasionally met with as a 
wayside weed and in waste ground, common in the plains and hills of the 
North-West Provinces and the Panjab. It extends throughout Europe 
and Western Asia, has been found in Madura and North Africa, and 
occurs as an introduced plant in the United States and Australia. 

Medicine. — The seeds or grains were used medicinally by the ancient 
Greeks and Romans, but have never been officinal in India, nor in any 
modern Pharmacopoeia. The plant is referred to in this place only because, 
occurring as a weed of cultivation, its seeds, which are generally supposed 
to be deleterious,, may be found mixed with those of wheat or other 
cereals. Recent investigations have proved that the darnel grains are, if 
perfectly healthy and sound, quite inocuods. But they are particularly 
liable to the attacks of ergot, mildew, and other fungi, and in these con- 
ditions, or in certain of them, are poisonous. They then appear to act as 
a powerful gastro-intestinal irritant, and also to have a marked effect on 
the cerebro-spinal system, producing headache, giddiness, ringing in the 
ears, confusion of sight, delirium, convulsions, paralysis, and even death, with 
severe nervous symptoms. In the report of the Chemical Examiner in the 
North-West Provinces for 1869 several examples of acro-narcotic poisoning, 
following the use of wheat mixed with darnel, are cited. The writer of the 
report recommends that wheat likely to contain the grain should be puri- 
fied. by sifting it through a sieve, the holes of which are small enough to 
retain the wheat, but large enough to allow the darnel seed to pass through 
[Scl. Rec. Govt. N.-W. P., 1870 , 179). 


LONICERA, Linn.; Gen. PI., II., j, 

A genus of erect or scandent shrubs, which comprises about So species, 
natives of the Temperate and Sub-Alpine regions of the Northern Hemisphere. 
U1 these 23 arc Indian, most of which are small shrubs found in the Himalaya. 
L. periclymenum, Linn., is the woodbine or honey-sucUle, a native of 
Europe, but cultivated in hill stations as an ornamental climber. Several other 
members of the genus are also cultivated for forming arbours, and as climbers 
swkta * ° 10uS0S ’ ^ c ’’ for exarn p!e, L. sempervirens, the Trumpet Honey- 


Lonicera alpigena, Linn. ; FI. Sr. Ind., III., i 5; Caprifoliace;e. 

^yn- L. Whbmana, Wall.; L. oxyphylla, Edg~.v. 

References —Boiss., FI. Orient., III. ,8; Brandis, For. FI., 256; Gamble, 
Man Timb., 217 -bfewart, Jour, of a Bat. Tour in Hasdra and Khagan, 

%m° U Dht!*Zu. Hort ' S ° C ‘ ° f Ind ‘ ^ 0ld XIV., 67; Atkinson, 

large shrub of the Himalaya from Kashmir to ICumaon. 
at altitudes of 9,000 to 12,000 feel; distributed to the European Alps. 
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LONICERA 

quinquelocularis. 


Structure of the Wood. — Moderately hard, used for firewood. 
Lonicera angustifolia, Wall. ; FI. Br. Ind III., 13. 

Vern. — Mithiga , jinjru , ptlni , philkd , geang , Pb. 

References. — Brandis, For . FL, 255; Gamble , Man . Ti?nb. y 217; Stewart , 
Pb . PL, TI3; Atkinson , Him. Dist., 3 ix. 

Habitat.— A small shrub of the Temperate Himalaya from Kashmir 
and Kumaon to Sikkim, found between 6,000 and 12,000 feet. 

Food. — It flowers in May to June, and produces a small, red, sweet 
fruit, which is eaten. 

Structure of the Wood. — White, close-grained, hard, weight 6oft> per 
cubic foot [Gamble). 

L. glauca, H.f. & T. } FI. Br. Ind., III., ir. 

Vern. — Shingtik . shea , shewn, Pb. 

References. — Stewart , Pb. PL. TT3 . 

Habitat. — A dense, wiry undershrub found in the Temperate North- 
West Himalaya and Tibet, between the altitudes of 12,000 and 16,000 feet. 

Medicine. — Stewart states that, in certain parts of Ladak, the seeds are 
given to horses for colic, 

L. hypoleuca, Done . ; FL Br. Ind., III., 14, 

Syn. — Lonicera elliptica, Royle. 

Vern. — Rharmo , kodi , zhiko, rapesho , Pb. ; Sperdi, gurdzdlt, Afg. 

References. “Praxis, For. FL, 256 ; Gamble , Man. Timb 216 ; Stewart , 
Pb. PL , T14 ; Atkinson, Him. Dist., 3 ll ; Royle , 111 ., 236. 

Habitat. — A low shrub of the arid tracts of the North-Western Hima- 
laya, at altitudes of 8,000 to 10,000 feet; lately found by Mr. Lace, in 
Ziarat, South Afghanistan, at an altitude of 8,000 feet. 

Fodder. — The leaves are said by Stewart to be eaten by goats in the 
Panjab, and by Mr. Lace to be considered, in South Afghanistan, a good 
fodder for camels, goats, and sheep. 

L. quinquelocularisj Hardwicke ; FL Br. Ind. } lll y 14. 

The Himalayan Honey-suckle. 

Syn. — L onicera diversifolia, Wall.; L. Royleana, Wall. 

Vern .— Bet kukri, bhat kitkra, ckeraya , hurmali , Kumaon; Tita bateri , 

.. pdkhur, Kashmir ; Phut, bakhrd, khum, sdi, dendru, kliunti , kraunti 
takla , zhang, razbam,bijgdi, jarlangei, adei, Pb. ; Jarlangai , gurdzdh 
Pushtu. 9 

References. — Roxb., FL Ind., Ed. C.B.C., r8r • Brandis, For. FI., 255 ; 
Gamble , Man. Timb., 216 ; Stewart, Pb. PL, T14; Jour. Bot. Tour in 
Hazara, dfc.,A gri.-Hort. Soc. of India , Jour . [Old Series ), XIV. 13, fj ; 
Aitchison, FL Kuram Valley, 65; Baden Powell. Pb. Pr 584; Atkinson, 
Him. Dist., 31 1 ; Gazetteers 1 — Batinu y 23 ; Dera Ismail Khan 10; 
Ind. Forester, XIII., 68. 

Habitat. — A pubescent shrub of the Temperate Himalaya from Kash- 
mir to Kumaon, between 4,000 and 12,000 feet, also found in the Suliman 
range, the hills of the Trans-Indus Panjab, and Southern Afghanistan. 

Fibre. — Aitchison writes in his Kuram Valley Flora, u It sheds the ex- 
ternal layers of its bark in long fibrous strips, resembling coarse hemp- 
fibre; this is collected and employed as rope, but has little or no strength, 
only suitable for stuffing mattresses and such purposes.” 

Structure of the Wood.— White, with a brown centre, very hard and 
close-grained, weight 52B3 per cubic foot, used only for fire-wood {Gamble). 
Mr. Lace informs the writer that it is employed by the Pathans of 
Southern Afghanistan for making food utensils, handles to tools, ploughs, 
&c. 
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LORANTHUS 

longiflorus. 


Lophopetalum. 


FODDER. 
Leaves. 
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DOMESTIC. 

54O 5^3 


Fodder. — The leaves are used as fodder for cattle (Stewart). 

Lonicera rupicola, H. /. d T. / Ft. Br. Ittd., III., 13. 

References. — Duthie, Note on Trees and Shrubs of N.-E. Kumaon, in 
Indian Forester, XI., 3 . 

Habitat. — A small rigid shrub met with in Tibet, the north of Sikkim 
and Kumaon. 

Domestic, &c.— Mr. Duthie writes, "Plentiful in Bijans, forming near 
Kutti magnificent hedges between cultivated fields.” 
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LOPHOPETALUM, JFfc//// Gen . P/., 

Lophopetalum Wallichii, Kurz ; FI. Br. hid., I., 613; Celastrineje. 

Vern.— Mondaing, mundain, knuaco-ia-lu, Burm.; Toung-hmayo, And. 
References. — Kura, For. FI. Burnt., I., 255; in Jour. As. Soc. Beng., 
1872, pt. II., 299 ; Gaynble, Man . Tirnb., 86; Indian Forester , VIII., 416. 
Habitat. — A large glabrous tree, common in the open and more especi- 
ally in the Eng forests all over Pegu and Martaban, down to Tenasserim 
(Kurz). 

Medicine. — According to Major Ford the bark, root, and fruit are 
used in the Andaman Islands as a febrifuge. 

Structure of the Wood.— “ Pale, turning pale-brown, finely and rather 
loose-grained, hard, rather light, the annual rings very narrow, the heart- 
wood brown. Recommended for furniture” (Kurz). Major Ford states 
that it is used in the Andamans for making writing-boards. 

[ III., i?8. 

L. Wightianum, Am.; FL Br. Lid., /., 615 ; Wight , Ic /. 162 ; 

Vern. — Balpali , Kan. 

References. — Gamble, Man. Timb , 86; Bedd., FI. Sylv t. 14S ; Anal . 
Gen., Ixv . ; Dais. & Gibs., Bomb. FL, 48; Lisboa, Useful FI. Bomb., 
49; Gazetteer : — Bomb., XV., 430 ; Balfour, Cyclop II., 740. 

Habitat. — A large evergreen tree of the Western Coast from the Kon- 
kan to Cape Comorin, 

Structure of the Wood. — Reddish-grey, moderately hard, close-grained, 
weight 28 to 29ft per cubic foot (Gamble). It is much esteemed by the 
natives of South Kanara, where it is used for house-buildings 

Loquat. — The fruit of Eriobotrya japonica, LindU ; Vol. III., 257. 
LORANTHUS, Linn.; Gen. PL, III., 20J. 

^ A genus of parasitic evergreen shrubs, which comprises about 350 species, of 
which 58 are known to be natives of India. Several attack and severely injure 
certain trees. The majority of the species are called Band in Hindustani, Ajcru 
in Nepalese, Badanike in Telegu, and Khj’ee-poung in Burmese. 

[ /. 302 ; LORANTHACEiE. 

Loranthus longiflorus, Desr. ; FL Br. Ind., V., 214 ; Wight, Ic., 

Syn. — L. dicolor, Roxb.; L. Kcenigianus, Agardh.; L. Wightianus, 
Wall. ; L. imbricatus and L. lineatus, Edgew. 

Var. — falcata, Kurz; L. falcatus, Linn.; L. Wightianus, Wall 
(in pari). 

Var. — amplexifolia, Th tv.; L. amplexifolius, DC. ; L. amplexi- 
caulis. Wall . 

Var. — pubescens. 

Vern — Banda, Hind.; Bura-manda, ? bara-manda , Beng.; Banda , 
Santal; Ajcru , Nepal; Pnlsit, Lepcha; Pat ha , Banda; Kanrak , 
BiuL; Panda , amnt, parand, pand, banda, Pn.; Banda , C. P,; Vanda , 
Mar. ; Vando, Guz. ; Yclinga , 'wadinika, velaga badanika, badanike, 
™ajrt, i Ppa rcajna, Tel,; Khycc-paung, Burm. ; Vanda, vantta, vriksha- 
dani , vrikshaohaksha, vrikshartma, Sans. 
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LUCULIA 

gratissima. 


References. — • Roxb ., Fl.^Ind., Ed. C.B.C., 184, 3oi ; Brandis, For. FI., 
3g7 ; Kurs, For. FI. Burnt., II., 321, 322; Gamble, Man. Tivib., 320; 
Tkivaites, Bn. Ceylon PL, 134; Grah., Cat. Bomb. PL, 86; Dalz. & 
Gibs., Botnb. FL, 11O; Stewart, Pb. PL, 112 ; Elliot, Flora Andhrica , 
ig, 188, igo; DC. Prodr., IV., 304; Campbell, Ec. Prod., Chutia Nag- 
pur, No. g8io; Atkinson, Him. Dist., 3 j 6; McCann , Dyes and Tans, 
Beng., 160, 161, 166 ; For. Ad. Rep. C/t. Nagpur, 1885, 33; Gazetteers : — 
Bombay, XV., 442; N.-W. P., IV., Ixx-vii. ; Ind. Forester, I., 3oo, 3oi ; 
VI., 238 ; VII., 180 ; VIII., 127, 370, 404; X., 3og, 325 ; XII., App., 20. 

Habitat. — A common shrub of the Temperate and Tropical Himalaya, 
at altitudes from 3,000 to 7,500 feet, extending from Jamu to Bhutdn, also 
found in the Gangetic Plains from Oudh eastwards to Assam, and south- 
wards to Travancore, Ceylon, and Malacca. The varieties falcata, Kurs., 
and pubescens, are confined to Western India and Ceylon. 

The plant occurs as a parasite principally on trees of the following ge- 
nera — Acacia, Bassia, Bauhinia, Buchanania, Diospyros, Ficus, Mallo- 
tus, Mangifera, Melia, Morus, Prunus, Pyrus, Quercus, and Rottlera, 
but may also be found on others. Like other members of the genus its 
seeds are surrounded by a viscid substance which passes uninjured through 
the intestines of birds, and enables it to obtain a firm attachment to a branch 
on which it may happen to be dropped. Dr. Bidie, commenting on the 
ravages caused by this parasite in the Nilghiri plantations, on the Apricot, 
Pear, Peach, and Australian Black-wood (Acacia melanoxylon, R. Br.), 
writes : “ One or more large branches gets so covered with Loranthus that 
the whole, or nearly the whole, of the sap goes to the parasites, and thus 
the affected branches die of starvation down to the trunk. Branch after 
branch perishes in this way, and at length the tree, bereft of its foliage, and 
robbed of its sap, dies down to the root / 5 It is to be regretted that there 
is apparently no means of getting rid of these destructive parasites ; — excision 
is said to be useless ; indeed, in the report from which the above passage 
is quoted. Dr. Bidie recommended discontinuing the plantations of Acacia 
- melanoxylon, because the parasite rendered the timber worthless, save for 
firewood, and no means could be found of arresting its ravages. 

Tan,— The wood, prepared as follows, is largely used as a finishing 
tan-stuff in order to render leather soft:— The leaves are stripped from 
the shrub, and the sticks, laid together on a hide or mat, are bruised by 
two or three persons beating them with the musal or gamal (an iron rim- 
med wooden pestle used for pounding grain in an ulkey). After the 
skin has been subjected to the action of various tanning materials, and the 
process of preservation is complete, it is roughly cleaned, sewed up into the 
form of a bag, and hung upon a tripod. The bruised wood is then placed 
inside, and the skin is filled with water. It is allowed to remain in this 
state for a couple of days, and the process is then completed by rubbing one 
side or other with khari salt (McCann). 

Domestic, & c. — According to Birdwood the bark of var. falcata is used 
in Kanara as a substitute for betel-nut. 

Lotus, see Nymphasa pubescens, Willd. 

Loxa bark, see Cinchona officinalis, Hook.; Vol. II., 300. 

Lucerne, see Medicago sativa, Linn . ; p. 

LUCULIA, Sweet; Gen. PL, II., 43. 

Luculia gratissima, Sweet ; FI. Br. Ind , , III., 36 ; Rubiace;e. 

Syn. — Cinchona gratissima. Wall. ; Muss^nda Lucuua, Ham. 

Vern. — Doroari, Nep.-, Simbrangrip, Lepcha. 

References. — Kurz, For. FL Burnt., II., 71 ; Gamble, Man. Timb., 218 ; 

List of Trees tc ., o f Darjeeling, 47. 
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Habitat. — A spreading shrub of the Temperate Himalaya from Nepdl 
to Bhotan, at altitudes from 4 000 to 6,000 feet, distributed to the Ava 
Hills. 

Dye.— Gamble states that the leaves are used in dyeing, alone or 
mixed with those of Hedyotis capitellata, Wall. 

Domestic. — The handsome, pink, long-tubed flowers are much worn by 
the Paharias and Lepchas {Gamble). 

LUFFA, Linn.; Gen. PL, I., 823. 

A genus of climbing plants, which comprises ten species, natives of the 
warmer regions of the Old World, and lone indigenous in America. Of these 
four or five are truly wild in India. 

Luffa acutangula, Roxb FL Br . I?id II., 6/5; Cucurbitace;e. 

Syn. — Cuci’Mis acutangulu s. Wall . var. amara may, for convenience 
of description, be considered separately. 

Vern. — Torai, jinga, turi, Hind.; Jhinga, jinga, Beng.; Vanin, UriyA; 
Furor jhinga , Santal; Ramtoroi , Nepal; Puichenggan , Mal. (S.P.) ; 
Kdli-taroi , saipatiya , Bundel. ; Tarot , kdk tarox, torai , saipatiya , 
jajinga , N.-W. P. ; ToriS , Kumaon; Ghar&r gundoli, Kan gr a ; Kali 
tori , tttrdij jhinga , Pb. ; 7 wr£, Sind ; Dorka , C. P. ; Turai , strata, go n salt, 
jinga, Bomb.; Shir ala. Mar.; Turin , ghisoda, Guz. ; Turai, Dec.; 
Pthunkai, Tam.; Bitrhai, bira-kdya, Tel.; Hirekdyi , Kan. ; Djinji, 
Malay.; Tha-broot-kha-wai, tkapwot , Burm. ; J king aka, Sans.; Khiydr, 
Pers. 

References. — Roxb., FL Ind., Ed . C.B.C., 6gS ; Voigt, Hort . Sub . 

56 ; Stewart, Pb. PL, q 8 ; DC., Origin Cult . P/., 27/ ; Mason, Burma and 
its People , 47/, 747; Elliot , Flora Andh., 27 ; O'Shauglnicssv, Beng. 
DLpens., 3 st ; U. C. Dutt , A/aA jt/W. Hind., 3oi ; S. Arjun, Bomb. 
Drugs , 59, 203 ; Murray, PL and Drugs, Sind , 40 ; Baden Powell , P£. 
Fr., Atkinson, Him. Dist., *]00 ; Econ. Prod . N.-W . P. ? F., ,* 

Drury , £/. P/., o&2 ; Duthie & Fuller, Field and Garden Crops , PA //., 
do, PL Ixii. ; Lisbon, U. PL Bomb., J$8 ; Birdwood , Bomb. Pr ,, /$£/ 
Royle, III. Him. Bot., 2ip ; Cooke, Oils and Oilseeds, 58 ; Stocks, Rep. on 
Sind ; Agri .-Hort. Soc. of Ind., Trans., IV., J04; VII., 64, 66 ; Journ . 
(Old Series), IV., 202 ; Ind . Forester, IX., 20 J ; Gazetteers : — Orissa , 
//., /SO, VI. ; Bombay, VIII., i83 ; JV.-IF. P. f /,,<?/; /F., Ixxii ; 

Settle. Rcpts . : — Chanda, Kumaon , App. 33, 82 ; Kdngra, 25, 28. 

Habitat. — Met with in North-West India, Sikkim, Assam, and Eastern 
Bengal ; distributed to Ceylon and Malaya; it is also cultivated in most 
parts of India. 

Cultivation. — T he fruit, for which the plant is grown, is produced 
during the rainy season. Sowings should be made from March to the be- 
ginning of June. Rich soil should, if possible, be selected, and the seed 
sown in lines 5 feet apart. When the young plants are about 4 inches high, 
supports should be given for them to climb on. Until the rains begin the 
first sowings should be regularly watered. Two sowings — one early, the 
other late— will keep up a supply from July till October (Ind. Forest., IX., 
201). No information of a trustworthy nature can be given regarding the 
area occupied by the crop. 

Oil. —The snnns of this species like those of most other Cucurbita- 
c^ous plants yield an oil. Ino definite information exists regarding the 
quantity obtainable, nature, or properties of this oik but it is presumably 
similar to the more important commercial oils obtained from the melon, &c. 

Medicine. — The seeds possess emetic and purgative properties, but to 
a much less marked degree than those of the variety amara. Dr. Emerson 
states that the leaves are used locally in splenitis, haemorrhoids, and lep- 
rosy. Aitchison writes, “the root is used in medicine. 5 ’ 

Special Ofinion.— § “The juice of the fresh leaves is dropped into 
the eyes of children in granular conjunctivitis, also to prevent the lids 
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LUFFA 

acutangula. 


adhering at night from excessive meibomian secretion ” ( Honorary Sur- 

geon P. Kinslev, Chicacole, Gan jam , Madras ). 

Food. — The fruit is highly esteemed bv Natives, and is much eaten 
by them, either in curries or dressed with clarified butter. When half 
grown it is one of the best indigenous Indian vegetables, and when peeled, 
boiled, and dressed with butter, pepper, and salt is very palatable. When 
fully developed it is about a foot long, but if allowed to grow longer than 4 
inches it rapidly deteriorates in quality, and becomes useless for the table. 

Domestic. — Dr. Stewart, Cuttack, reports that the fibrous coat of the 
mature capsule of this and the succeeding variety, forms a cheap and 
efficient flesh brush. 

Luffa acutangula, Roxb var. amara ; FL Br . Ind., II., 615. 

Syn. — L. amara, Roxb.; L. Plukenetiana, DC.; Momordica tubi- 
FI.ORA, Wall. 

Vern. — Karvi-turi , karxuitarui, Hind,; Glioshddatd , iito-jhingd , tiio - 
torai, tito-drhundul , Beng. ; Kerula* (Atkins.), N -W. P. ; Karvi-turdi , 
Dec. ; Kadirsirola , kadtUdorha , Bomb.; Kadu-dodakd, Mar.; Pe-pirk- 
kam , Tam.; Adavi-bira , chedu-bira, verri-bira, sendu-bir-kai , Tel.; 
Kosh a ta k i , Sans. 

References . — Roxb FL hid ., Ed. C.B.C . , 6gg ; Voigt , Hort.Sub. Cal., 
57 ; Elliot , Flora Andhr ., w, 35, 37 ; U. C . Dutt, Mat. Med. Bind., 3os / 
Med. It 7 . Ind ., 3^2; 5. Arjun , Drugs, 5p; 

jE’r. Prod., N.-W. P P/. F,, 5; Drury , U. PL, 2S2 ; Lisboa , U. 
PL Bomb., 158 / Balfour, Cyclop., 11., 74 Agri.-Hort. Soc. of hid., 
Trans., 11., HO ; Vll., 64, 66; Jour. {Old Series ), JOp. 

Habitat. — Met with all over India, especially on the western side. 

Medicine. — Roxburgh appears to have been the first European writer (o 
notice the medicinal properties of this gourd. He writes: “ Every part 
of the plant is remarkably bitter, the fruit is violently cathartic and emetic. 
The juice of the roasted young fruit is applied to the temples by Natives 
to cure headache. The ripe seeds, either in infusion or substance, are used 
by -them to vomit and purge. ** In the Phar?nacopceia of India the 
plant is described as bitter, tonic, and diuretic, but, from the vernacular 
names there given, vis*, kerula and binddl , it appears that the gourd 
meant may in reality be Momordica Charantia ( See note to vernacular 
terms). Dymock writes : " The leaves are bitter, the fruit less so; the 
former in Bombay are used as an external application to sores in cattle. 
In dog-bite the pulp of the fruit is given with water; it causes vomiting 
and purging. The juice is applied in different kinds of bites, and the 
dried fruit is used as a snuff in jaundice. The root with equal parts 
of jasitnd root ” (Hibiscus rosa-sinensis, Linn.) “ and Hemidesmus is given 
with milk, cummin and sugar in gonorrhoea. *’ From the following interest- 
ing note by Moodeen Sheriff it would appear that the seeds, if carefully 
prepared and administered, are of considerable value as a specific for dy- 
sentery. Should this prove to be correct, the drug would be a cheap, 
easily obtained, and most valuable substitute for Ipecacuanha. In any 
case, the method below recommended seems worthy of attention and careful 
trial. 

Special Opinions.— § “ The mature and dry seeds of both Luffa 
acutangula and L. amara arp emetics, but the action of the former 
is very irregular and uncertain. In some cases, they act in twenty to 
thirty-five grain doses pretty satisfactorily; but in others, they either do not 
act at all, or act violently and continue to produce vomiting for many hours. 
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* Moodeen Sheriff remarks: cc Karuld ox Kerula is the name assigned to this 
plant in some books, but is correctly the name of Momordica Charantia* both in 
Hindustani and Bengali.” 
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On the other hand, the action of the seeds of L. amara is very sure, safe, 
.and efficient in the same or somewhat smaller doses. The Hindu practi- 
tioners are aware that the fruit of L. amara is emetic, but they do not 
know what particular part of it possesses that property They use it, seeds 
and all, in infusion. One entire fruit, generally of middle size, is bruised 
and infused, in some cold water at night, and the liquid is strained 
through and administered in the morning. The action of this draught is 
generally very irregular, uncertain, and often accompanied by griping, and 
is, therefore, very unsatisfactory. I have used the different parts of the 
fruit of this plant separately, and found the emetic property to reside in 
the kernel or cotyledons of the seeds. The seeds are dark-brown, oblong 
or oval, flat, rough with minute elevated dots, margin turned, and only 
distinct at the base. The length of the seeds varies from one-third to half 
an inch, and the breadth, from three to five lines ; the kernel is albuminous, 
greenish-white, very bitter and oily. The kernel of the seeds is the' best, 
and forms the only vegetable emetic in India which is equal to Ipecacuanha 
in the same quantity. In smaller doses, it is expectorant and also demul- 
cent, owing to its containing albumen and oil. In addition to the above 
properties, it has a great control over dysentery. I have used this drug 
and also Ipecacuanha, separately, in several cases, in the same manner 
and doses, and found it to be at least quite equal to the latter. The dose 
of the kernel as an emetic is from twenty to thirty grains ; as a nauseant, 
from eleven to fifteen grains ; and as demulcent and expectorant from five 
to ten grains. When the kernel is rubbed and mixed with water it forms 
a greenish-white emulsion, which is the only form in which I have yet used 
it” {Honorary Surgeon Moodeen Sheriff, Khan Bahadur , G, M. M. C 
Triplicate, Madias)** 

Domestic. — The dried fibrous rind is used by the natives in certain parts 
of the country as a brush for sizing paper ( Agri.-Hort , Soc. of India , 
Trans., II . , no). 

Luffa segyptiaca, Mill . ; FI. Br . hid. II . , 6x4; Wight, Ic., t. 499. 

Syn. — L uffa pentandra, Roxb. ; L. racemosa, Roxb . ; L. clavata, 
Roxb. ; L. acutangul/ , W. & A. {not of Roxb.); L. cylindrica, Room. ; 
L. Petola and Cattu-piccina, Scringe ; L. Parvala, Wall.; L. 
Gosa, hf.deracea, and Satpatia, Wall. ; Bryonia cheirophylla, 
Wall. ; Momordica Luffa, Linn. 

Vem. — Ghid+tarui, purula , Hind. ; Ddn-dxd, dhundul , Beng. ; Bhol , 
bhathercla , bhatkakrel, Assam ; Palo, Nepal; Ghiya taroi, ghiya tori , 
N.-W. P. ; Tarod, ghiya taroi , turai, dhandal , Kumaon ; Ghi a tori , 
ghi turdi, ghi gandoli , Pb. ; Turi, liasada , Sind ; Dilpasand, tel 
doaka, C. r\ ; Ghosdli, parosi,, panda, tttri, gonsali, Bomb.; Turin , 
Guz. ; Gtdtt bira , niti \ lira, nunc btra , Tel. ; Tha-bwot, tha-pwot-kha, 
Burm. ; Neyang-7iatta-colu, biNG. ; Rdjakoshdtaki , dirghapatolika, 
Sans. ; Luff, Arab. ; Khujar, Pers. 

References. — Roxb., FI. hid., Ed. C.B.C., 6 q 8, 699 ; Thwoites , En. Cey- 
lon PI. , 1 26 ; Stewart, Pb. PI . , 98 ; DC., Origin Cult. PL, 269 ; Elliot , 
FI. Andhr 67, r33 , i38 ; Mason, Burma and Its People, 470 , 747 ; U . C. 
Dull. Mat. Med.* Hind., 297, 3i£ ; Murray , PL and Drugs , $ind, 40 ; 
Med. Top. Ajmi **, 149 ; Atkinson, Him. Dist., 3 10, 700 ; Ec. Prod . 
N.-W. P. y V., 6 ; Drury, U . PL, 282 ; Duthie & Fuller , Field a?id Gar - 
dm Crops , //., 6r, pi. Ixiii. ; Lisboa, U . PL Bomb., 158 ; Cooke , Oils 
and OiUeeds , £6 ; Balfour, Cyclop If., 747 > Few Off. Guide to the Mu$ . 
of Ec. Bat., 71 ; Agri-Hort. Soc. of hid., Trans., VII., 64 ; four. {Old 
Scries), IV., 202 ; IX., ScL, £8 ; Indian Forester , IX., 20 r ; Gazet- 
teers: — Bombay, V., 26 / A r .- W. P., IV., Ixxii. ; Scttlemc7it Reports 
Chanda {C. jP.)» 82 ; N.-W. P., App., 33 ; Ka7igra {Pb.), 2£, 28. 

Habitat — A native of India, cultivated or naturalised in most hot 
countries of the world. In India it is common everywhere, and is often 
cultivated, especially in the plains. 
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Luffa. 


(J. Murray.) 


LUMNITZERA 

racemosa. 


Cultivation. — The seasons of sowing, of ripening of the fruit, and 
the method pursued in its cultivation are exactly similar to those of L. 
acutangula, and need not be again detailed. No returns are available of 
the area under the crop, with the exception of the incomplete figures 
given by Messrs. Duthie & Fuller. These writers state that during 
the rains of 1881, 256 acres was returned as the area in Allahabad, 199 in 
Meerut, 104 in Budaon, and smaller figures varying from 30 to 65 in 
Cawnpore. Bijnor, Bilibhit, Bulandshahr, Muttra, and jalaun. The total 
area for all these districts was 849 acres. 

Oil. — An oil is obtained from the seeds, probably similar to that of 
other Cucurbitaceje. 

Medicine. — The seeds are said to be emetic and cathartic like those of 
L. acutangula. 

Food. — The fruit, which is smaller than that of L. acutangula, is also 
edible, and is similarly used in curries, &c., by the natives. 

Domestic. — The dry fruit, which is filled with an interwoven network 
of fibre, is used as a flesh-brush in Turkish Baths. 


CULTIVA- 

TION. 


OIL. 

Seeds. 

q?3 570 

MEDICINE. 

Seeds* 

57 2 

FOOD. 

Fruit. 

DOMESTIC. 


Luffa echinata, Roxb, ; FI. Br. Ind. % //., 6/j. 

Syn. — L. Bindaal, Roxb . 

Vem. — Jangthori , Sind; Kukar-wel , Bomb.; seeds = Wa-upla-bij, Guz.; 
seeds ^Deodaqri, Mar. ; Pani blra , Tel. 


Fruit. 

573 

£36 374 


References.— Roxb., FI. 2nd., Ed. C.B.C., 699 ; Kttrz, in Jour. -ds. Soc., 

1877 , 11 . , 101 ; Dalz. & G ibs . > Bomb. FL, 102 ; S . Arjun, Bomb . Drugs, 

S9 ; Elliot , FI. A?idhr., i ^3 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 343 ; 

Murray , PI. and Drugs of Sind, 40. 

Habitat. — Native of Gujarat, Sind, Purneah, and Dacca, distributed 
to Tropical Africa. 

Medicine* — O’Shaughnessy, writing in 1841, mentions that the fruit is MEDICINE, 
considered in North India to be a powerful remedy for dropsy. Arjun Fruit. ^ 

states that the fruit has purgative properties. Dymock writes : "I have *97 57 5 
not met with any notice of the medicinal use of this plant in European 
works on the Materia Medica of India. 55 (The writer has evidently in- 
advertently overlooked the observations of 0 5 Shaughnessy and Arjun.) 

Roxburgh describes its botanical characters. In the Bombay Presiden- 
cy it is found mostly in Gujarat, where it has a reputation among the 
Hindus on account of the ^bitter properties of the fruit, and is an ingre- 
dient in their compound decoctions. In the Konkan a few grains of the 
bitter fibrous contents of the fruit are given in infusion for snake-bite, and 
in cholera after each stool. In putrid fevers the infusion is applied to the 
whole body, and in jaundice it is applied to the head and also given inter- 
nally ; the infusion has also a reputation as a remedy for colic. The dried 
vine with the ripe fruit attached is brought to Bombay for sale along with 
other herbs from the province of Gujarat. 55 


LUMNITZERA, Willd. ; Gen. PL, I., 687. 


Lumnitzera racemosa, Willd.; FI. Br. Ind. } IL , 452; Combretace^. 

Syn.— Pyrranthus albus. Wall. ; Petaloma alternifolia, Roxb.- 
Bruguiera madagascarensis, DC. 

Vem. Kripa, kirpa, Beng. ; Baireya , Sing. ; Yengye, kmaing . yin-ye, 
Burm. 

References. — Roxb., FI. hid., Ed. C.B.C., 36 t ; Brand., For. FI., 221 ; 
Knrz, For. FI. Burm., 468 ; Beddome , FI. Sylv Anal. Gen., PL, xxi . • 
Tkwaites, En. Ceylon PL, ro 3 • Gamble, Man. Timb., 178 ; Mason, \ 
Burma and its People, 743 ; Lisboa, U. PL Bomb., 77. 
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The Lupin. 


Habitat. — A small tree occurring on the coasts of India, Ceylon, and 
the Trans-Gangetic Peninsula, also on the coasts of the Andamans and 
Nicobars; distributed to Tropical Africa, Malaya, North Australia, and 
Polynesia. 

Structure of the Wood. — Roxburgh writes : “The wood is remarkably 
strong and durable; it is much used for posts and other parts of the 
houses of the natives, but its chief consumption about Calcutta is for 
fuel.” 

LUPINUS, Linn. ; Gen. PL, I., 480 . 

Lupinus albus, Linn. ; D C. Prodr., II., 40 j ; Leg umi nos/E. 

Syn. — L. sativus, Gater. 

Vern. Tttrmas, Hind. ; Turntiio, Beng. ; Turmus, surmtsh , Pb. ; 
T urmus, bakila-i- rn is ri, Pers. 

References, —DC., Origin of Cultivated PL, 32s ; Honigberger, Thirty- 
five Years in the East, II., 302 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 
292 ; Irvine, Mat. Med. Patna, 114 ; S. Arjuu , Bomb. Drugs, 42 ; Year 
Book Pharm., 1874, 624 ; Baden Powell, Pb._ Prod., 342 ; Church, Food 
Grains of Ind., 123 ; Smith, Die., 234 ! Agri.-Hort. Soc. of Ind., four. 
(l Old Series), II., (Scl.) ; 173, 174; Quarterly Jour, of Agric., IX., 317. 

Habitat. — An annual herb, native of the Levant, extensively cultivated 
in Southern Europe, Egypt, and Asia south of the Caucasus ; said by 
Church to be also cultivated in some parts of India. 

Medicine. — The seeds, called by the above vernacular names, are im- 
ported from Egypt and are used by the Hakims as a deobstruent, altera- 
tive, and anthelmintic. Honigberger states that in the Panjab they were 
used in cases of “ internal heat” and leprosy; Irvine describes them as car- 
minative. The Persian name turmus is said by Dymock to be derived from 
the Greek $epp.os, or the Coptic $apjJ.o$, seeds used by the Greeks to 
counteract the effects of drink. In the south of Europe, at the present day, 
they are considered anthelmintic, and are also ground and boiled to form 
poultices. The active principle is an alkaloid called Lupinin , which has a 
very bitter taste and is poisonous to frogs, but apparently is not deleterious 
to man, even if given in rather large doses. It is dissipated by heal. 

Food and Fodder. — The lupin is largely cultivated in Southern Europe 
for the sake of its highly nutritious seeds, which are boiled and used as 
food. Church gives the following as the composition of 100 parts : water 
I2'5, albumenoids 31*7, starch 337, oil 5, fibre 13 5, and ash 3 '6. 

The same author states that the high amount of fibre renders a good 
deal of the albumenoids and oil unavailable for digestion. The seeds are 
also a good food for cattle. 

Domestic, Agricultural, &c. — A preparation of the seeds is employed 
in Tuscany as a cosmetic. The plant is a very valuable green manure and 
has been cultivated for this purpose from the earliest times in the south of 
Europe. The yellow lupin (L. luteus) is grown in Germany and some 
parts of England for the same purpose. The crop acts as a valuable • 
leguminous rotation, improving the soil by the depth to which its roots 
penetrate. 

Lupulus, see Humulus Lupulus, Linn.; Vol. IV., 302. 

LYCHNIS, Linn. ; Gen. PL, 14?. 

Lychnis indica, Benth. ; FI. Br. Ind., I., 225 ; Caryophylle^, 

Var.— indica proper, Silene indica, Roxb.; Melandryum indicum. 

ror. GKNU 1 NUM, Rohrb. 

Var. — fimbriata, Wall. ; L. f.riostemon, Wall. ; Melandryum in Di- 
ce m, var. 1 1MKRIATUM, Rohrb. 

L, ce§ 583 
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A poisonous Lycium. Murray.) ^matUm." 


Habitat — A tall, spreading, weak herb, of the Temperate Himalaya 
from Nepal to Marri, at altitudes of 5,500 to 10,000 feet. 

Domestic. — Aitchison states that in Lahoul the root and leaves are 
used for soap ( Stewart , Pb. PL, 20 )* 

LYCIUM, Linn.; Gen . PL, II., poo . 

A genus of spinous shrubs, which comprises about 40 species, all natives 
of temperate and sub-tropical^ regions, especially of South Africa and South 
America; of these 3 are indigenous in India. 

Lycium barbarum, Linn.; II. Br . Ind. 9 IV., 241 ; Solanace;e. 

Syn. — L. Edgeworthii, Dunal . / L. depressum and foliosum; Stocks . 

Vern. — Koh-tor, Baluch ; Barghound , karghattna , Pushtu. 

References.-— Aitchison, Bot. Afg. DeL Com., gr ; Murray, PL and 
Drugs of Sind , 159 ; Smith , Die., 57 / Indian Forester, XIV., 362 ; 
Notes by Mr. Lace on Afgh . PI. 

Habitat. — A spiny shrub of the Panjdb and Sind, distributed to 
Western Asia. The only point of interest connected with this plant, is, that 
during the Afghan Dehmitation^ommission many camels were supposed 
to have died at Omar-sha in consequence of eating the shrub when in 
fruit. This fact is the more curious, since, though belonging to the Night- 
shade order, neither this nor any other species of Lycium had been pre- 
viously supposed to possess poisonous properties. 

L. europseum, Linn. ; FI. Br. Ind., IV., 240 f Wight, Ic., t. 1403. 

Syn. — L ycium indicum, Wight. ; L. mediterraneum, Dunal.; L. 
S/EVUM, orientale, and persicum, Miers . / L. intricaTUm, Boiss . / L. 
ARAB 1 CU M, Schweinf. 

Vern. — AchmeJiudi, Merwara; Gangro , ganger , Sind; Kangxt, ktlngil, 
han%i, ganger , vital, chirchitta, Pb, 

References. — Brandis , For . FI., 345 ; Gamble , Man. Timb , 273 ; Stewart, 
Pb. PL, 156 ; Murray. PL & Drugs of Si?id , i$8 ; Baden Powell, Pb 
Prod., 584 : Indian Forester, XII., App 18; Gazetteers ; — Bomb , V. f 
27 ; N.-W. P., IV., Ixxv. 

Habitat. — A small, thorny shrub, not uncommon in the drier tracts of 
the Panjab plains from Delhi west to the Suliman Range, found also in 
Sind, Gujerat, and the Deccan. 

Medicine. — “ The berries are used medicinally as an aphrodisiac 99 
(Stewart). 

Food and Fodder. - The berries are eaten by Natives in certain parts 
of the Panjdb The plant is browsed by camels, goats, &c (Stewart). 

Domestic. — The branches are used for fuel, and are made into wattled 
frames for the wall of huts (Stewart)* 

L. ruthenicum, Murray ; FI. Br. Ind., IV., 241* 

Syn. — L. tataricum, Pall.; L. armatum. Griff. ; L. glaucum, Miers. 

Vern — Khichar , khitsar , kitsevma, Ladak. 

References. — Griff., Ic. PL Asiat., t. 415 • Brandis, For. Fl.,346 ; Stewart, 
Pb. PI., 157 ; Aitch ., Bot. Afgh. Del. Comm., 91. 

Habitat. — A small, thorny shrub, of North Kashmir and Western Tibet; 
distributed to Afghanistan, Persia, and Central Asia. 

Food.— The fruit, which is of the shape and size of a large pea, and 
deep reddish-purple when ripe, is eaten by Natives, but though sweet,, is 
mawkish and flavourless. 

Lycoperdon gemmatum, Baisck ; The Puff ball; Kunja, Pb. ; 

Fungi ; see Vol. III., 455. 
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lycopodium The Tomato> 

clavatum. 
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FOOD. 
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LYCOPERSICUMj Mill. ; Gen. Pl.,II.,8SS. 

Lycopersicum esculentum, Mill. ; FI. Br. Ind., IV., 237 ; Sola- 
The Tomato or Love-apple. [naceae. 

Syn.— L. cerasiforme, Dunal . ; Solanum Lycopersicum^ Linn .; S. 

Humboldtii, Willd.; S. pseudolycopersicum, Jacq. 
Vzm.—Gur-begun,iimoti,tarnati, Hind., Beng. ; Bel ati beng ana, Assam ; 
Wilayati baigan , N.-W. P. ; Bhatte, Pb. ; Wal-wangi , Bomb.; Vet- 
vdngi, tamale. Mar.; Vi lay ti vengan , Guz. Simie-takalie-palam, 
Tam.; Chhapar-badne, Kan.; Taindtie, Malay.; Ka-yam-my-pong, 
Burm.; Mana-rata-tamdtie, Sing. 

References. — Roxb., FI. Ind., Ed. C.B.C., 190 ; DC., Origin Cult . PL , 
290 ; Mason , Burma and Its People , 471 , 798 ; Year Book Pharm 1878, 
$5 ; Atkinson, Him. Dist., 703; Econ. Prod., N.-W. P ., V., i3 , 19 ; 
Lisboa , U. PL Bomb., 167 ; Birdwood, Bomb . Pr., 170 ; Balfour , Cyclop 
II., 7$2; Smith , Die., 414 ; Agri.-Hort. Soc. of Ind.;— Transactions, III., 
io, 197 {Pro.), 227, 259, 284 ; VI. (Pro.), 36 ; VII . {Pro.), 116; Journal 
( Old Series), IX. (SeL), 55 ; X., 91 ; (New Series), 7 T/ ., 38; V., 3s, 44; 
Gazetteers: — Mysore and Coorg, I 63; Bombay, VII., 40; Settle. 
Repts. : — Chanda , 82 ; Simla > 41 . 

Habitat. —A trailing plant introduced from South America, and culti- 
vated in many parts of India for its large red, or sometimes yellow, fruit. 

. It is also found in many localities as an escape from cultivation. In the 
plains the seed is sown in autumn, and the fruit ripens during winter and 
spring. In the hills the plant grows more luxuriantly ; and bears fruit 
throughout the summer and autumn months. 

Food. — Natives are beginning to appreciate the fruit, but the plant is 
still chiefly cultivated for the European population. Bengalis and Burmans 
use it in their sour curries. 
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LYCOPODIUM, Linn.; Baillon , Boi. Med . Crypt * , 28. 

[ Lycopodiace;e, 

Lycopodium clavatum, Linn.; Bent. & Trim M Med. PL, 2gg ; 

The Club-Moss. 

Syn. — L. 1 nflexum, Sw. 

References. — Baillon, Bot. Med. Crypt., 30 ; Fliickiger and Hanb Phar- 
macog., 731 ; Smith, Die., 121 ; Balfour , Cyclop.,' II., 752. 

Habitat. — This plant, the common club-moss, is almost cosmopolitan, 
being found in the temperate and colder regions of both hemispheres. It 
occurs in hilly districts throughout Europe, Northern Asia, and North 
America, extending to within the Arctic circle and to the Himalaya. It 
also grows in Australia, the Cape of Good Hope, the Falkland Islands, 
Madagascar, Java, Japan, and tropical America. 

Medicine. — The minute spores, shaken out of the mature sporangia 
or capsules, form a light yellow powder which has been used J a - v 
since the seventeenth century. This powder is, however, n 0/ and s0 ™ e 
as possessing any medicinal virtue, and is employed e' ;c . ts a s a valuable 
dusting excoriated surfaces and for placing in pill boxet*° waICa lts r00ts 
mutual adhesion of pills {P ha rmacogra phi a). In former times\ 
the herb were administered internally in retention of urine. A 
and calculous complaints. Of late years it has been again 
notice for similar diseases, and also as a remedy for dyspepsij 
tion with flatulence, hepatic congestion, and pustular skin erupta. rTFT 

Chemical Composition, — The spores contain 47 per cent, a' ' 
liquid, fixed oil, which does not solidify even nt I5°C. By distilling^ INDICUM - 
dium with or without an alkali, Stenhouse obtained volatile baseL nM INn . 
small proportion ( Ph a rmacogra ph ia) * Certain allied species contl 
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The Gipsy-wort. 


(f. Murray.) 


a large amount of alumina in their ash, that they are employed as mordants 
in dyeing (, Baillon ). J r J 

Domestic, &c. The chief use of Lycopodium is in the manufacture of 
hre-works and for producing artificial lightning at theatres. 


LYCOPUS, Tourn.i Gen. PL, II., 1183. 

Lycopus europasus, Linn. ; FI. Br. Ind., IV., 648; Labiate. 

The Gipsy-wort. 

Var. exaltata ,— l exaltatus, Linn. 

Vera. Gandamgundu , bazar plant =jalnim, Kashmir. 

~. Sicwar L Pb. PL, 168; Gasetteer, N.-W. P., IV., Ixxvi. 

.j . A s^iall, perennial herb found in marshy ground on the West- 
n_ nimala) a, between altitudes of 1,000 and 6,000 feetj distributed to 
Eur ?Pe, West, North, and Central Asia. 

f , ,i. e „ icme * P art °f the plan'i is sold in bazdrs in Northern India, under 
. 0V 5 , ^ f?? e, as a c °oling drug (Stewart). Surgeon-Major Calthroo 
vvound S ^ LEAVES are use( l externally as a poultice to cleanse foul 


lysimachia, Linn. ; Gen. Pl„ II., 633. 

r * * . [ LACE^. 

Lysimachia Candida, TJndl. ; Linn. Soc. Jour., XXV., 48; Primu- 
Syn. — L. Sa molina, Hance . 

Habitats bound in the valley of Manipur in rice fields, between 2,000 
and 3,000 feet in altitude ( Watt). 

up Manipuris as a pot-herb along with fish (G. 

trarr). This fact is of considerable interest, since before Dr, Watt made 
he observation that this species was regularly used as a vegetable, no 
member of the Primulace.® was known to be edible. 

Lytta. A genus of Coleopterous insects, certain species of which may be 
employed as substitutes for Cantharides (see Mylabris, p.309). 
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A Useful, Timber. 


I 


TIMBER. 

2 

3 


FOOD. 

Berries. 

4 

TIMBER. 

5 


6 


(G. Watt.)- 

MABA,/. R. &" G. Forst. ; Gen. PI., II., 664: 

[ FI. Br. Ind ., III., 331 ; Ebenace;e. 
Maba andamanica, Kurz ; four. As. Soc. Beng., 1876, Pt. II., 138 ; 

References. — Kura, For. FI. Burnt., II., 14 °> 

Habitat. — A shrub, 3 to 5 feet in height; frequently met with in the 
moister upper mixed forests of the Andaman and Nicobar islands. 

Structure of the Wood. — Bluish-grey. Weight 49D} per cubic foot. 

M. buxifolia, Pers. Ft. Br. Bid., III., 331 . 

Roxburgh translates the Tamil name into Iron Wood. 

Syn. Ferreola buxifolia, Roxb.; Maba ebenus, Wight, Ic., tt. 1228, 

I 22 g; M. NEILGHERRENSIS, Wight, 111 ., t. 14 ?. 

Vern. — Gua holi, pisina, Uriva ; Iramballi, eruvalli, humbilli, Tam- ; 
Nclla-madi, pisfiina, uti chettu, pisinika, Tel.; Mtpyonng, Burm. ; 
Kahi-kaharaliya ( Thuvarai , immpalai, Tamil), Sing. 

References. — Roxb., FI. Ind., Ed. C.B.C., 724; Kura, For. FI. Burnt., it., 
i 3 g ; Pegu Prel. Rcpt., 86 ; Beddome, FI. Sylv., cxlviii. ; Gamble, Man. 
Timb., 247, xxv.; Trimen, Cat. Ceylon PL, $r ; Mason, Burma and Its 
People, 543, 782 ; Sir W. Elliot, FI. Andh., 153, 1S7 ; Drury, U. PL, 824 ; 
Indian Forester II I., 287 ; VII., 127 ; X., 3 C; < 11 ., 3 i 3 ; Man. Tri- 
chinopoly, 78 ; Gas., Orissa, II., 181 ; also App. VI. 

Habitat. — A bush or small tree found in the Southern Deccan Penin- 
sula, the Circar Mountains to Orissa, the Malay Peninsula, from Pegu to 
Malacca and distributed to Ceylon, North Australia, the Philippines, dnd 
Tropical Africa and Madagascar. 

Food. — It flowers during the hot season, and produces berries which, 
when ripe, are generally eaten by the natives, and are said to taste well. 
It is mentioned by Shortt in his list of famine foods of Madras. 

Structure of the Wood — Roxburgh says, “the wood is dark-coloured,' 
remarkably hard, and durable It is employed for such uses, when its size 
will admit, as require the most durable heavy wood.” This opinion is also 
given by Moore in his Manual of Trichinopoly, but Gamble remarks that 
the wood is “greyish white, moderately hard : ” “the bush in Orissa,” he 
adds, “ is very common on poor soils ” Mason speaks of it as a hard, tough, 
knotty wood which the Tavoyers select for anchors to their large boats. 
Kurz says, the “ wood is dark-coloured, hard, and durable.” In a report of 
the Forests of Ceylon by F. D’A. Vincent, Deputy Conservator of Forests, 
Madras, this tree’ is mentioned in a list of the undergrowth of the dry zone 
where it is known as tuvere. It is also alluded to as met with on similar 
soils in the Upper Godavari and Mudumalai forests, 

M. nigrescens, Dah.; FI. Br. Ind., III., 55/. 


FOOD. 

Berries. 



HR 


Vern. — Kari, Konkan; Kula fluid. Mar.; according to Dalzell & Gibson 
this is also known in Southern Bombay Forests as Raktrura, a name, 
however, which Lisboa remarks is given to several other trees also. 

References. — Dais. & Gibs., Bomb. FI., 142; Bomb. Gaz. ( Kdnara I, XV., 
Pt. I., 72, 437 ; Useful PL, Bomb., gs (incorrectly reduced to Maba buxi- 
folia), 348. 

Habitat. —A small tree of the Western Ghdts from the Konkan to 
Mysore. Mr. Talbot specially mentions it as occurring near the falls of 
Gersaffa and elsewhere in North Kanara. 

Food. - Mr. Lisboa affirms that the b erries are eaten, but he is probably 
alluding to the more peculiarly South Indian species M. buxifolia, of which 
the berries are certainly eaten. 

Structure of the Wood. — In the Konkan Gazetteer it is stated of this 
timber that it is small but remarkably hard and strong, and particularly 
prized for round rafters in native houses. 
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Resin-yielding Plants. 


(G. Watt.) 


MACARANGA 

oxburghii. 


MACARANGA, Thouars; Gen . PL, IIL , 320 . 

[ Euphorbiaceje. 

Macaranga denticulata, Z 7 . Br. Ind., V,, 446 ; 

Sya. — M acaranga gummiflora, MuelL Arg. ; Mappa denticulata, 
Blume ; M. gummiflora, Miq.; M. truncata, MuelL Arg<; M. Wal- 
LICHU, Baill; and M. PANICULATA, Wall . 

Vern . — Bunt a , Chittagong; Paiuaing 9 Magh.; Chakro, Garo; Jogi, 
mallata, Nepal; Nuinro, Lepcha; Toung-kfiek-wtin , taung-petwan , 
Burm. Gamble distinguishes M. gummiflora as Jogimatlaia in Nepal- 
ese and M. denticulata as simply Mallata . 

References.— Kurz, For . jfiJ. Burm., JL, 287 ; Gamble , Man . 5 ^. 

Habitat.— A small evergreen tree, often gregarious, found in the Sikkim 
hills, from 3,000 to 6,ooo feet, but chiefly on old clearings. Also found in 
Assam, Khasia hills, Chittagong, and Burma. 

Resin.— Mr. J. N. Pickard (of the Forest Department, Burma) reports 
that this yields a red resin, a fact also alluded to by Kurz; but no men- 
tion is made of the properties or uses of the substance. It is probable that 
the resins obtained from all the species of Macaranga are similar to that 
described below under M. Roxburghii. 

Structure of the Wood. — A fast growing tree, showing three rings per 
inch of radius, and attaining a height of 40 feet in ten years. Weight about 
22 to 291b a cubic foot. Gamble says that it is much used for fencing and 
temporary huts. Kurz remarks that the wood is red-brown, adapted for 
cabinet work. 

Mi indica, Wight / FI. Br. Ind., V., 446 ; Ic ., it. 1883 & ig4Q,f. 2 . 

Syn. — M acaranga flexuosa, Wight, Ic.> t. 1909* f. Hi.; Trewia (her- 
nandifoua, Both. 

Vem. — Boura , Beng.; Modula, Assam; Laiheza , MiCHI; Lai mallata, 
Nepal; Chanda, Mar. 

References. — Kurz, For , FI. Burm., II., 387 ; Beddcnne , FI. Syl*v., t., 287 ; 
Gamble, Man. Timb ., 363 ; Indian Forester , I., g 3 ; Drury, U . PI. , 
284 ; Lisboa, U. PI. Bomb., 124. 

Habitat. — An evergreen tree 50 to 60 feet high : found in Sikkim up to 
3,000 feet, the Mishmi and Khasia hills. Western Ghats, and Andaman 
islands. 

Resin.— Exudes a red resin similar to that of M. denticulata (Kurz). 

Structure of the Wood.— Grey, moderately hard : weight 33th a cubic 
foot. 

M. Roxburghii, Wight ; FI Br. 2 nd., V., 448 ; Ic., i. 1949,/. 4 . 

Syn.— M acaranga Wightiana, Baill. ; M. tomentosa, Wight; Mappa 
peltata, Wight ( according to Sir W. Elliot), and apparently also Osyris 
peltata, Roxb . 

Vem, — Chandkal, Kanara; Chdndwar, chandora. Mar.; Vatte kannu 
Tam,; Boddi chettu (/'Elliot), Tel.; Upligi, upalkaz , kanchupranthi, 
Kan, ; Chenthakanni , Mysore; Bukciida, Sing. 

References. — Roxb., FI. Ind., Ed. C.B.C., 7x2 ; Gamble , Man. Timb., 362 ; 
Elliot , FI. Andh 29 ; Dymock, Mat. Med . W. hid., 2nd Ed., 689 ; Jury 
Reports, Madras Exhibition; Drury, U. PI., 284; Cooke, Gums and 
Gum-resins, 34S5 ; Indian Forester , X 33 / Gazetteers: — Bombay 
XV., Pt. I., 72 ; Mysore and Coorg, 52. 

Habitat. — A small resinous tree found in the Deccan Peninsula, from 
North Kanara to Travancore, and on the Circars. Distributed to Ceylon. 

The young shoots and fruits are covered with an adhesive reddish secretion 
which has an odour of turpentine. This fact, mentioned by many writers 
on Macaranga Roxburghii, agrees admirably with Roxburgh’s description 
of his somewhat doubtful plant Osyris peltata. ' I 
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Gum. — Cooke, in his account 'of the gums and resins formerly in the 
India Museum, quoting Drury apparently, says of this plant : “A. gummy 
substance exudes from the cut branches and base of the petioles of these 
trees. It is of a light crimson colour, and has been used for taking impres- 
sions of leaves, coins, medallions, &c. When the gum is pure and carefully 
prepared, the impressions are as sharp as those of sulphur without its brittle- 
ness. Powdered and made into a paste it is reckoned a good, external 
application for venereal sores.” “ The gum called vutta thamary, commented 
on in Madras jury reports, is the same substance: this is described as a 
simple pure gum of a crimson colour, exhibited from Travancore, and used 
for taking impressions of leaves, coins, medallions. See” This same fact 
is alluded to in the Mysore and Coorg Gazetteer. 

Medicine. — In addition to the remedial properties assigned to the gu&i 
in the above passage, the plant generally is used as a medicine. Dr. Dy- 
mock, for example, says : “The country people used the following in ja- 
randi ( Angl ., Liver) : — One part of the young shoots, with three parts of the 
young shoots of hhoreti (Ficus asperrima) are sprinkled with hot water and 
the juice extracted ; in this is rubbed down two parts each of the barks of 
both trees. The preparation may be administered twice a day in doses. ol 
vth of a seer.” 

Food. — Several writers allude to the fruit of this plant as having been 
eaten in times of famine. 

Manure. — Drury says : “ The leaves afford a good manure for rice 
fields, and are much used for that purpose. Coffee-trees thrive well if 
planted under the shade of these trees, as the fallen leaves, which are large, 
enrich the soil.” 

Macaroni, see Triticum Vol. VI. ; also Vermecelli, Vol. VI. 

Macassar Oil, see Carthamus tinctorius, Linn., Composite ; Vol. 1 1., 194. 

Mace, see Myristica fragrans, Hontt., Myristice/e ; p. 311. 


M ACHILUS, Nees; Gen. PI, III., 156. . 

The Flora of British India describes some ten species of Laurel as belonging 1 
to this genus. With the exception of M. odoratissima, none of the others 
appear to be of much importance. M. edulis, King (Phoebe attenuata, in 
Gamble’s Man. of Timbers, 308) yields an edible fruit known in DArjiling 
as lepcha phal, the tree being called dudri in Nepal and phani by the Lepchas. 
The wood of that species is much used in Darjiling for tea chests. M. ma- 
crantha, Nees, is a fairly abundant tree from the Konkan southwards. It is 
known as gum dr a in the Konkan forests. It should thus be observed that 
Phoebe attenuata, Nees, as given in the Flora of British India, is a distinct 
plant from the lepcha phal described by Gamble. 


Machilus odoratissima, Nees ; Fl Br . Bid ., V ., 1 jp / Laurine;e. 

IND,CA » Kara ; M. RIMOSA, Bl.; Laurus odoratissima. 
Wail / L. indica. Lour, 

VcrtL Dalchini, mith-patta, prora, badror, leddil, kdlban, chdu, taura, 
chartdna, shalanglu, mukrA, bajhol, shir, Pb.j Rare, Hazara; Kavjala- 
Hind.,- Kavala, lalt, jagrikat, Nepal,- Phamlct, Lepcha; Sum, As $/ 
Dingpmg-xait, Khasia. 

References. Brandis, bor. Fl., Syfl ; Kitrs, For. Fl. Burnt, II., 20/ • 
Gamble, Man. Timb., 3oS ; Stcsvart, Pb. PL, 188 ; Mueller, Select Extra- 
Tropical Plants, 7th Ed., sJo/ Atkinson, Him. Dist., 3 16; Indian Forest - 
9S99; MI., 180; V., 35, 212; VI., 725; VIII., 404; IX., 3 £q; 
'X , 55 t A//.. 2 $6, 454* Gacettccr : — Gttrddspur Dist., 55 • Kctv Off, 
Guide to the Mus. of Ec. Bat., 112. x 

Habitat.— A large tree of the outer sub-tropical and temperate Hima- 
laya, from Mari eastwards; ascending to 8,000 feet. Also found in the 
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Khasia hills and Burma, In Assam it gTows gregariously, in large forests? 
and is used for feeding the silkworms (Antheraea assama) which give the 
mnga or mtinga silk. 

Fodder. — Goats even will not eat the leaves of this plant, but in Assam, 
as already remarked, they are extensively employed to rear the muga silk 
worms on. 

Structure of the Wood.— Grey, darkening, and turning red on exposure, 
soft to moderately hard, even-grained. Weight 40ft per cubic foot. Used 
in Darjeeling, where it is very common, for building, chiefly for native 
houses. Also for tea-boxes {Gamble). 

Machinery, Woods used for — see Agricultural Implements, Vol. 
U US* 

MACLURA, Nutt. 5 Gen. PL, III. y 363. 

Maclura tinctoria, D. Don ; Urticace;e. 

The Fustic, 

References. — Croones , Hand-book of Dyeing , &c., 349 , 405-406 , 411 , 672 ; 

Hummel , Dyeing of Textile Fabrics , 359 » 364. 

Habitat. — A native of the West Indies, and of Central and South 
America ; introduced into India. 

Dye. — See the works quoted above. It can hardly be said to be as yet 
of any value in India. 

Structure of the Wood. — Orange-yellow; hard. Weight 53ft] per cubic 
foot. Used as a yellow dye and also in producing green shades. 

MACROCHLOA, Kuntli ; Gen. PL, III 1141. 

According to Be ntham this, at most, constitutes a sub-genus of Stipa and 
includes S. tenacissima, Linn., and S. arenaria, Boot. {Linn. Soc. Jour ., 

Vol . XIX., So). 

Macrochloa tenacissima, Kunth ; Gramine^. 

Syn — S tipa tenacissima, Linn. 

References. — Kew Report, 1877 , 37 ; 1879 , 33 ; 1880 , 52. 

Habitat. — A rush-like grass, which grows plentifullv on the sandy tracts 
of the Mediterranean coast, especially in Spain, Algeria, Morocco, and the 
Sahara. T His is the true Esparto Grass, which, from remotest times, has 
been used for making hats, mats, baskets, chairs, agricultural ropes, &c., 
and in which an immense trade has recently arisen for the manufacture of 
paper. Saccharum ciliare, Anders, (the Munj), has long been used for 
cordage, and forms a strong and useful rope, much employed by boatmen 
in the North-West Provinces Perhaps the best Indian ' substitute for 
Esparto is, however, Ischcemum angustifolium, which see ;but Eriophorum 
comosum (Vol. III., 266) and Lygeum Spartum are also so employed 
It is admitted, however, by paper-makers that it will not pay to export 
Indian grasses nor to produce in India a bark fibre intended for competi- 
tion_with Esparto. 

MACRO PANAX, Miq.; Gen . PL, I . , 945% 
Macropanax undulatum, Seem.; II. Br.Ind., II. , y 38 ; Araliaceas. 

Vera. — Chinia, Nepal; Prongzam, Lepcha. 

Habitat. — A moderate-sized evergreen tree of the Eastern Himalaya, 
from 500 up to 5,000 feet : also common in Assam and Sylhet. 

Structure of the Wood. — Soft, yellowish-white, even-grained. Weigh 
3oIb per cubic foot. 
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MAGNESIA. 


An Ornamental Tree. 


Habitat. — An evergreen tree of the tropical Himalayan forests from 
Nepal to Assam, the Khasia hills, Chittagong, Burma: ascends to alti- 
tudes of 3,000 feet. Masters, in his account of the Angami .Naga Hills, 
says, this tree is common on the lower undulations and plains immediately 
at the base of the mountains. Cultivated in gardens throughout the hotter 
parts of India — Calcutta to Mysore — on account of its sweetly-scented 
elegant flowers. 

Mr. C. Nickels [Jour. Agri.-Hort. Soc. ( New Series), V., 67 and 65] 
gives a useful note on the method of propagating this ornamental tree. 
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MAGNESIA, Ball, in Man. Geology of India, III., 43J. 

The principal sources of the salts of this metal, which are of economic 
value, are magnesite — the carbonate, and epsomite — the sulphate of magne- 
sium. The metal also occurs as a silicate under three different forms — talc or 
steatite, meerschaum, and serpentine —which will be separately described. 

Magnesia, Mallei, Geology of India, IV. {Mineralogy), 143, 132. 
Magk£sie, Fr. ; Bitteverde, Ger. ; Magnesia, It, 

Vera. — Hydrated oxide = Zahr mohra, Pers., Hind., Pb.j Sulphate = 
gttrm, Bhote. 

References. — Forbes Watson, Industrial Survey of India, II., 419, 422 ; 
Baden-Porvcll, Pb. Prod., 47, 99 ; Pharm. hid., 339-342; Ainslic, Mat. 
Iiid., /., 304, 629 ; Balfour, Cyclop., II., 769 
Occurrence.— According to Ball, epsomite, or natural sulphate of 
magnesia, is doubtless to be found as an efflorescence in many parts of India, 
since it is an occasional constituent of reh, but its occurrence appears to have 
been described only at Spiti. In that locality. Mallet found it as a plentiful 
efflorescence on black slate, in connection with considerable deposits of 
gypsum and arragonite. By collection and lixiviation of the fragments, 
he stated that a considerable supply might easily be obtained. Mr. Mallet, 
in his Mineralogy, (written seven years later than Ball’s account) further 
states that epsomite is a frequent constituent of reh, and gives analyses of 
two samples from the Chanda district, which, by lixiviation and evapora- 
tion, afforded 16*02 and 11*86 of the salt respectively. He also mentions 
that the mineral occurs in considerable quantity in the Phurwalla salt 
mine of the Salt Range, impregnating, and efflorescing from, a bed of marl 
at least seven feet thick. It is also said to be found less plentifully in 
the other mines, in the thin seams of marl which sometimes separate the 
good salt layers from each other. Dr. Warth discovered an interesting 
hydrous sulphate, named kieserite mixed with sylvine (potassic chloride) 
j in a lenticular deposit from two to three feet thick in the Mayo salt mines, 

i Fifteen maunds of the mixture was collected, but no information exists of 

1 its having been met with since. 

| _ Epsomite has also been reported as occurring as an efflorescence on allu- 

vial clay in iheNicobars Magnesite, or the carbonate of magnesia, is gene- 
I rally* found in veins associated with other magnesian rocks such as serpen- 

! tine, dolomite, &c. Mr. Mallet writes that “it forms innumerable veins in 

! talcose, chloritic and hornblendic rocks over a large area in Salem, in the 

1 Madras Presidency. Associated with it are baltimorite, chalcedony', jasper, 

! chromite, and talc. According to Lieutenant Ochterlony, it also occurs in 

• Trichinopoli, Coimbatore, and Mysore, and Newbold says it is met with 

' at Nellore. 

Two analyses of the magnesite from Salem, made by Prinsep, and by 
Sturneyer, reveal that the mineral contains about 48 per cent, of magnesia. 
1 Veins of magnesite have been reported by Blanford as occurring in the 

j serpentine of the Arakan range in Burma, and bv Oldham under the same 

j circumstances in Manipur. Impure magnesite has recently* been discovered 
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by Captain Pogson in the dolomitic limestones of the Happy Valley near 
Mussoree. This, examined by Dr. Warth, was found to yield 69*1 per cent, 
of the pure carbonate (Mallet). 

Medicine. — The oxide (magnesia), the carbonate, and the sulphate 
are largely employed in European medicine, the two former as antacids and 
laxatives; the latter, as a purgative, refrigerant, and diuretic. 

No record exists in the literature of India of the use of the com- 
pounds of magnesium as medicine excepting in the case of the impure 
hydrated oxide, sahr-mohra , which is employed in Northern India as a 
laxative, alterative and aphrodisiac. Ainslie talks of calcined magnesia 
as a useful remedy in sporadic cholera, and of the sulphate as a valuable 
purgative and alterative, but makes no mention of their being employed by 
Natives in the south of India, in parts of which the sulphate or natural 
epsom salts, as already stated, occurs plentifully. A recent note received 
from Surgeon-Major Aitchison, states that ft a coarse natural product 
collected near Rupshu, probably a sulphate of magnesia, called gunn by 
the Bhotes, is used by them as a purgative. 55 

The salts above enumerated are all officinal in the Pharmacopoeia , but 
are entirely imported for use. They are mostly artificially manufactured 
from sea-water, from magnesian limestones, or from magnesite, by treat- 
ment with sulphuric acid. 

Industrial Use. — Besides the well known medicinal purposes to which 
Epsom salts are put, they are said to be also sometimes employed to give 
weight to cotton cloth. Dr. McLeod, and later M. Sorel, proposed to 
manufacture a water cement from the Salem magnesite, by mixing it, when 
powdered and calcined, with a solution of chloride of magnesia. 

Mahogany, see Swietenia Mahagoni, Meliaceje; Vol. VI. 
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Mahonia nepalenis^C., see Berberis nepalensis, Spreng.; Vol. I., 44b 
Mahwa or Mahua, see Bassia latifolia, Roxb Sapotace^:; Vol. I., 406 


Maiden-hair Fern, see Adiantum Capillus-veneris, Li 
Maize, see Zea Mays, Linn . / Gramin#; Vol. VI. 


nn. ; Filices ; 
[Vol. I., no. 


MAjUN (vulgarly Mdjum). 

Majun is an intoxicating sweetmeat prepared with ghi and sugar, the 
drug being Bhang , Gdnja or Charas (the narcotics of Cannabis sativa, 
which see, VoL II., 113 — ii8\ ; Opium or Poppy-seeds; or Datura. The 
preparation is flavoured with various spices, such as Cloves, Mastich, 
Cinnamon, Aniseed, Cummin, Cardamon, &c.. &c. For further informa- 
tion, see the article Narcotics, pp. 324 — 326 and 328. 

MALACHRA, Linn.; Gen. PL, 203. 

Malachra capitata, L ; Fl. Br . Ind ,, /., 329 ; MALVACEiE. 

Vern. — Ran or ban - bhendi , Bomb. 

References. — Voigt , Hort. Sub . Cal., J12 ; Dais. & Gibs., Bomb . FL, 9 • 
M array , PL and Drugs Sind , 60 ; Lisboa , U. PL Bomb., 22 7 ; Liotard , 
Paper-making Mat., 79, So, Sr ; Report, Exp. Farm Khdndesh , Bo?nbay; 
Dec. 1SS0 ; Cross, Be van & King , Report on Fibres of India , 54; 
Jour. Agri.-Hort. Soc. i Ind., V., (new series), Pt. VI. (Proc. 1S7S), 25, 
48 ; Indian Forester , VII., 179 ; Spons, Encyclop ., 98 1; Balfour , C\ clop., 
804.; Official Corresp R. and A. Dept . B. Proc., 1881. 

Habitat — An erect annual, with broad, heart-shaped leaves, covered 
with stiff hairs. The flowers are yellow or white, and form axillary or ter- 
minal heads. None of the earlier botanical writers allude to this plant, 
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from which circumstance i f is presumed to be a modern introduction. It is a 
native of west Tropical Africa (the Congo basin particularly), and of Tro- 
pical America. Voigt is the first Indian writer who makes mention of the 
plant, and in his day it would not appear to have been so plentiful as at 
the present time, since he simply remarks that it is domesticated about 
Serampore. Graham, and after him Dalzel I & Gibson, affirm that the 
plant was introduced into Bombay from Brazil by the late Mr. Nimmo. 
It is now plentiful throughout the hotter damp tracts of India, more especi- 
ally in the vicinity of Bombay. 

FIBRE. 

Fibre. — It yields a fibre 8 to 9 feet long, with a silvery lustre, and almost 
as soft as silk. D r. Ki ng reports that for paper-making this does not seem to 
promise much ; it has, however, been experimented with in Bombay as a sub- 
stitute for jute and was reported on favourably by the manager of a factory. 
The fibre was shown at the late Colonial and Indian Exhibition, an excellent 
sample having been presented by Mr. A. B. Gupte. At one time high 
hopes were entertained that Bombay would, in this fibre, ^possess the means 
of competing with the Bengal jute manufacturers. Just as the growth of 
the jute industry eclipsed all the other fibres that were, half a century ago, 
equally contesting the growing market for a cheap textile, so twenty years 
later, the immense popularity of the Bombay wheat trade seems to have 
extinguished the hopes once entertained of this fibre. The reports pub- 
lished regarding it are, however, unanimous, that it is little if at all inferior 
to jute, and that capital directed towards the cultivation and manufacture 
of the fibre is all that is needed to place the industry on a sound commer- 
cial basis. The efforts to introduce the cultivation of jute into Bombay 
may be pronounced a failure, and there would, therefore, seem every pros- 
pect of a new interest being taken in this neglected fibre. Malachra fibre 
was much admired at the Colonial and Indian Exhibition, and the experts, 
who examined it, were of opinion that Bombay would not much longer con- 
tinue to import the sacking required for her grain trade, and that some en- 
terprising manufacturer would soon be found willing to use this, or some other 
allied fibre in the preparation of gunnies for the local market. In the hope 
of usefully placing in the hands of the public existing information the fol- 
lowing reprint may be here given. 


Notes, &c., or. the Experimental Cultivation of Malachra capitata in Bombay. 

Mr. d. E. O’Conor, then Assistant Secretary to the Government of 
India in the Department of Revenue, Agriculture, and Commerce, on 
the 15th April 1878, wrote of this plant and its fibre : — 

“ Among the specimens of raw produce collected in Bombay for the Paris Exhibi- 
tion were samples of fibre extracted from Malachra rotundifolia (so named in the 
list of Bombay contributions). Regarding that specimen, the following remarks 
were made in a memorandum attached to the list of contributions : 

From this plant, which grows abundantly during the rains in waste places in 
and n-ar Bombay, Dr. W. Gray, M.B., extracted a fine fibre and sent it to the 
proprietor of the Bombay Hemp and Jute Mill for examination. It was most favour- 
ably reported upon. At the beginning of the last monsoons the proprietor was, at his 
hI" ?. " 1C B ;? ,la fla r ts " Bombay and the plant was shown to him. 

I! ?. < h the usefulness of this plant was not known, and reported that 

‘ \ - S 1 b ?° n 1 j n ° m bav. He has subsequently taken steps in procuring 

fibre from this plant and about forty day labourers were till now kept working by 

f, Lrht' mh i ve ’ av ’ b " c P^r Cooda. A new industry has thus been started. This 
fibr* perhaps deserves special attention/ 

; vit V !,CSC ™rks I asked the officer who was in charge of the Bombay 
collections for I arts, and who had prepared the list (Mr. F. F. Arbuthnot, C.S., 
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Collector of Bombay), to be good enough to furnish me with some further information FIBRE. 

on the subject and samples of the fibre, as wellas of the plant itself. Mr. Arbuthnot 

was not able to send me any of the fibre, the whole quantity prepared by the mill- 

owner referred to above after the monsoon having been already exhausted. He has 

mixed the fibre with jute and made gunny-bags of the mixture. Mr. Arbuthnot 

sent me samples of the plant, however, and the copy of a letter from the mill-owner 

to Dr. Gray on the subject of the fibre. The letter was to the following effect: — 

* I have received through your friend, Mr. B., a sample of a nicely-cleaned new 
fibre taken from a jungle plant, and being new it gave me extra pleasure in testing it, 
and 1 can safely say that the new fibre is quite as good as jute. If this new fibre can 
be grown in quantity, it will be a great thing and a boon to this Presidency. 1 he 
fibre is actually not the yarn of jute ; nor do I know its true name. It seems like 
what the natives call ranee bhendee^ or jungle bhendee ; but even that is doubtful, 
as bhendee is scarcely so good as this fibre. 

1 The fibre is in length from S to 9 feet, thoroughly clear from gummy substance 
and dirt, has a nice silvery appearance with a peculiar lustre, and is almost as soft as 
silk. In passing the fibre through the machinery, damped with oil and water, as is 
commonly done with Bengal and Konkan jute, yarn was produced strong enough and 
nearly equal to that made from the second quality of Bengal jute . In the opinion of 
our European spinning-master, owing to the almost imperceptible difference between 
the yarn made from the new substance and Bengal jute, it is very suitable for weft- 
but if the plant is carefully grown and well looked after, the fibre would then, no 
doubt, rank fully equal to Bengal and Bombay Jute. Owing to the high prices ruling 
for jute in Bengal and elsewhere, the new fibre, if carefully prepared, would command 
a ready sale at R3-I2 to 1*4 per Indian maund. * * 

1 submitted the specimens of the plant, and the papers received from Bombay, to 
Dr. King, Superintendent of the Botanical Gardens, Seebpore, who had kindly offer- 
ed to identify and name the plant. He says that the plant is Malachra capitata, 
and not M. rotundifolia, which is found only in South America, and he adds 

‘ Malachra capitata, though probably originally a native of South America 
also, is now found everywhere within the tropics. It now grows sparingly about 
Calcutta; but, as it is not mentioned by Roxburgh in his Flora Indica, it appears 
probable that it did not occur at all here in his time, Wight and Arnott do not 
mention it in their Prodromus Florce Peninsnlce India Oricntalis, and it is there- 
fore, improbable that it was common in Southern India when that book was written. 

1 should not anticipate any difficulty about growing the plant in Bengal ; but whether 
it would yield as good a fibre or be as valuable as jute, 1 am quite unprepared to offer 
an opinion. The plant belongs to the new order Malvack^e. It is an erect annual 
(or occasionally perennial) shrub, covered everywhere with very stiff hairs. The 
leaves are broadly heart-shaped, almost rounded, and are borne on long stalks! The 
flower-heads are also carried on long cylindrical stalks which rise from the axils* of the 
leaves. The flowers themselves are yellow or white in colour. There are about five 
or six of them on each head, and they are surrounded at their origin from the flower 
stalk by three or four half-kidney-shaped bracts. Each flower produces five seeds/ 

The above is a popular description. Sir J D, Hooker’s description in the Flora 
of British India is to the same effect, though stated in botanical terminology. Sir 
Joseph Hooker writes of this plant (M. capitata) that it occurs throughout the 
hotter parts of India from the North-AVestern Provinces to the Carnatic, probably 
introduced. 

The members of the family are usually found in marshy places within the tropics. 

It would seem, therefore, that this species would thrive well in Bengal ; in fact, it is 
already common about Calcutta ; and Voigt (Hortus Szihitbanus Calcuttensis’pzge 
112) refers to it as domesticated in his time (1S41) about Serampore. Mr. Blechyn- 
den tells me that Graham, in his Catalogue of Plants in Bombay and its vicinity, 
alludes to Malachra rotundifolia as introduced by Mr. Nimmo about forty years 
ago. 

The preparation of the fibre is the same as that of jute. When Dr. Gray 
operated on the fibre in Bombay, he steeped the stem in water for a week. It must 
be steeped when freshly cut; for, according to the experience of the mill-owner, who 
tried the fibre, if the stem is exposed to the sun and allowed to dry, great difficulty is 
felt in getting rid of the external bark, and the fibre obtained is coarse and inferior in 
quality. 


* This letter was dated 20th July 1S77, 
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The utilisation of this plant would be specially advantageous in the Bombay Pre- 
sidency, where as yet attempts made to grow |ute can hardly be said to have had any 
success. But the plant seems to merit attention in Bengal too. Growing as it does 
and flourishing without any attention in marshy soil, of which we have more than 
enough for all purposes in Lower Bengal, it would seem to offer the spinners and 
paper-makers an excellent substitute for, and addition to, jute. I believe the Bally 
Paper Mill Company are anxious to find some fibrous product capable of conversion 
into paper at low cost. Here is one to their hand, and I beg to recommend it to 
their attention, as well as to that of jute-spinner’s and rope and twine makers. 

In Balfour’s Class Book of Botany (page 771) it is said that in Panama the 
leaves of this plant are used as an anthelmintic. 

'eports obtained through the Agricultural and Horticultural Society of India on a 
sample of the fibre of “ Malachra capitata” prepared in Bombay by Surgeon- 
Major W. Gray* 

I have no doubt this fibre would prove a good substitute for jute for most pur- 
poses to which jute is applied ; but it seems rather more harsh, and its spinning qua- 
lities should be tested in one of the jute-mills before giving a very decisive opinion. 
To ascertain whether it would prove economically a substitute for jute, ^ we should 
require to know the yield of fibre per bigha or acre, and the cost of cultivation and 
manufacture. 

(Signed) S. H. ROBINSON. 

This sample is beautifully bright and clean, fair length, and good strength of staple, 
but somewhat harsh. I doubt if it 'would make a good warp yarn in itself, but 
mixed with good jute it would do so. The fibre for spinning is not so valuable as 
jute; it lacks the forked ends when broken, such as the Jatter possesses, and par- 
takes of the character of the fibre known as ineshta , which when broken looks as 
though it had been cut and left with square ends. Before its value as spinning fibre 
could be fairly assessed in competition with jute, it would be needful to show cost of 
production, outturn per bigha, &c. 

(Signed) W. H. COGSWELL. 

Fibre harsh. 

(Signed) W. STALKART. 


Extract , paragraph 3 , of a letter from the Acting Collector of Tanna , No. 32 p 8 % 

dated 24th October iSjS. 

3. The seed of the Malachra capitata, which formed the subject of correspond- 
ence ending with Government Resolution under reference, was sown broadcast during 
the monsoon just over in gurcharan or waste land in Bandora taluka, Salsette, and 
in certain villages of Basscin and Kalyan talukas, and the result is reported to be 
a complete failure. This result is apparently attributable to the exceptionally heavy 
fall of rain, and I would recommend a further trial next season. 

The following report was received from the Superintendent of the Victoria Gar- 
dens, Bombay, in 1879: — 

* Not having any seed of the plant in stock, and none being procurable in the 
bazar, I gathered a quantity of young plants from the flats, as soon as they appeared 
after the commencement of the rains, and planted them in regular rows 3 inches 
apart, with a space of inches betwixt each plant. The soil was stony and loose, 
formed of a mixture of decayed cutchra and the natural soil of the garden. The 
plant grew very rapidly, and after three months’ growth reached a height of 7 to 8 feet, 
each stalk perfectly straight, and measuring at the root fiom it to 3 inch in diameter. 
After four months’ growth the plants were cut down, all leaves, branches, and seeds 
removed, exposed to the sun for three days, and then steeped in water for five days; 
they were then removed stalk by stalk, and all the fleshy or pulpy part removed, by 
pressing with the finger and thumb. The outcome is as follows: from a Bengal 
bigha , or an area of 1,600 square yards, fibre (the same as sample sent) can be pro- 
duced^ weighing 560th. When cultivated during the rains, the plant requires no 
attention whatever; but it must be grown very close together and not exposed to 
high winds. The cost of removing the fleshy matter from the fibre will amount to 
about R3 per bigha I 

1 he Superintendent, Khandesh Experimental Farm, Bombay, w to tc (26th heb- 
ruarv 1870) to the Collector of Khandesh : — 

* As directed Government Resolution No. 2362 of 8th May 1S7S (forwru dec! 
under yo U r endorsement No. 2154 of *3th idem), 1 have the honour to report on the 
Malachra capitata iSyn. rotundifolia) as a fibre-producing plant. 

2. This specie* of mallow was introduced into Khandesh presumably at a recent 
d.dr, although there seems to be no very trustworthy information on the subject. U 
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is known here by the name of ran bhendee, and the cultivators are more or less fami- FIBRE, 
liar with the quality of its fibres, which they sometimes extract. 

3» It is found only in good soil, and makes its appearance soon after the first rain. 

Its leaves much resemble those of the cotton plants in its young state, and on this 
account often grows along with that crop for a month or more before being dis- 
covered. 

4. I have conducted many experiments in the utilisation of this waste fibre as well 
as in the cultivation of the plant as an ordinary crop. I find that the best fibre is pro- 
duced from green stems, and they are ready for cutting in the early IdiaHf harvest, - 
or in time to admit of a light rahi crop being sown afterwards, and that the crop 
does not exhausc the soil as in the case of sunn hemp. 

5. The habit of the plant is very peculiar : it throws up in the first place a strong 
central stem, several feet high, furnished with a few straggling lateral shoots. The 
best fibre is got from an abundance of radical shoots, which remain procumbent and 
to a distance of 4 or 5 feet, where the ends become slightly bent upwards to admit of 
the thorough ripening of the cluster, or head of capsules which contain the seeds of 
the plant. 

6. A bale of this fibre, along with seven other kinds, were forwarded to Govern- 
ment in accordance with the instructions contained in paragraph 8 of the Resolution 
No. 1 88 1 of 7th July 1874. The whole was sent through the Secretary of State to the 
Dundee Chamber of Commerce, who merely recorded a general opinion on the whole 
batch without dealing with the merits of any particular sample. 

7. The ran bhendee fibre is easily extracted, as the bark contains comparatively 
little of the gummy substance so common to many others of the fibre-producing 
plants. ‘ 

8. Notwithstanding the large number of Cf miscellaneous fibre ” shown at the late 
Mahiji Exhibition, two of the three prizes offered under this head were awarded to 
samples of ran bhendee. 

9. I have had a parcel of the fibre prepared, and await your orders regarding its 
despatch. * 

The above compilation of available information was first published by 
the writer in the Selections from the Records of the Government of India, 
in the Revenue and Agricultural Department (1888-89), since which date 
no further particulars have been obtained. The fibre seems well worthy of 
careful investigation 1st , as to whether it can be produced in Bombay at a 
price to compete with Jute ; and 2nd , whether it can be as cheaply and 
economically utilised. 

Malabar Oil. 62 

The ambiguous term * Malabar Oil J is applied to a mixture of the 
oil obtained from the livers of several kinds of fish frequenting the Malabar 
Coast of India and the neighbourhood of Karachi. The species chiefly 
used belong to the genera AStobatis, Carcharias, Clupea, Pristis, 
Rhynchobatus, Silundia, Trygon, and Zygaena. 

See the article Fish in Vol. III., 363-397. 

Mcllc Fern, See the article Ferns, Vol. III., 323. 

MALCOLMIA, Br. ; Gen . PL, /„ 77. 

[146; Crucifers. 

Malcolmia africana, Br. ; and M. strigosa, Boiss. / FI. Br . Jnd., 63 

Vern. — Khunserdia, patthra, pdchan, chindka, Pb. 

References. — Stewart, Pb. PL, 14; Murray, PL and Drugs Sind , SO ; 

Stewart , Account of a Journey in Has dr a and Khagan (Jour. Agri 
Hort. Soc. Ind., XII.) ; Aitchison , Kept. Botany , Afgh . Del. Com. / Lace , 

Report on the Vegetation of Quetta {in mss.). 

Habitat. — Small, herbaceous weeds found in the hotter parts of North 
India (Panjab, Sind, Baluchistan, and Afghanistan), where, according to 
Stewart, the last mentioned species (in Hazara) is so abundant as to carpet 
the ground, and give it a heather-like purple hue. The first mentioned 
species ascends from the Panjab plains to altitudes of i3iooo feet above the 
sea 
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FODDER. 

64. 


65 


66 


TIMBER. 

67 

68 


69 


TIMBER. 

70 

71 


Fodder. — These, along with a few other equally abundant cruciferous 
plants (principally Lepidium Draba), are greedily eaten by goats and sheep, 
and in Quetta may have much to say to the superiority of the mutton rear- 
ed in that neighbourhood. M. Bungei. Boiss., occurs in Peshfn Valley 
[Lace). Of this species Aitchison reports that in the Hari-rud Valley it is 
in so great abundance, on gravelly soil, as to give a bright colour to the 
country. Mr. Lace states that in Peshfn it is an important fodder plant, 
and doubtless this is the case also in Afghanistan. 


MALLOTUS, Lour. ; Gen . Pl. y IIL y 319. 


A genus of trees or shrubs, comprising some 70 species, natives of the 
tropical areas of the Old World. Ihe arborescent forms yield soft, light, 
woods o( no great economic value. In India there are 45 species: 2 of these 
occur throughout the hotter parts of the continent; 9 in Madras; 5 along the 
foot of the Himalaya; 6 in Assam ; 15 in Burma; 4 in the Andaman islands; 

7 in Ceylon; and 22 in the Matey Peninsula— Burma to Singapore. The fol- 
lowing are the more important species. 

[ 2873 ; EuPHORBIACEiE. 

Mallotus albus, Mucll . Arg. ; Ft. Br. Ltd., V,, 429 ; Wight, Ic., t. 

Syn.— M. tetracoccus, Kurs ; Rotti.era alba and tetracocca, Roxb .; 

R. MAPPOIDES, Dnls. ; R. PELT A TA, Wight ; R. PANICULATA, Wall. 

Vern. Marleya, Svlhet; yogi mallata, Nepal; Numbong, Lepcha. 

References. Roxb., FI. Ind., Ed. C.B.C., 737 ; Brandis , For. FI., 444 7 
Kurs, For. Ft. Burnt., II. , 383 ; Beddome, For. Man. ,208 ; Gamble, Man. 
Timb., 36 r ; Dais & Gibs., Bomb. FI., 23 o ; Bombay Gasettecr ( Kdnara ), 
A F., Ft. I., 443 • 

Habitat.— A small, evergreen tree, found in Sikkim, Eastern Bengal, 
Assam, Chittagong, the Western Ghats, Mysore, and Ceylon. On the 
Himalaya it ascends to altitudes of 3,000 feet. ' 

Structure of the Wood. — Soft, white : weight 31 lb per cubic foot. 

M. muricatus, Mucll. Arg.; FI. Br. Ind., V., 43 y. 

Under the above name. Gamble, Kurz, and other writers on Indian Eco- 
nomic Products have described a tree which yields a grey, moderately hard 
timber The Flora of British India ( Vol . V., 436 , 437 , 439 ) points out 
that the tree of Mysore and Travancore so designated is M. muricatus, 
Beddome: that of Ceylon M. Walker®, Hook./.: and the Andaman plant 
is M. andamanicus, Ho oh. f., the Duk-mouk, of the Burmese. 1 

M. nepalensiSj Mucll. Arg. ; Ft. Br. Ind., V., 428. 

Syn.— M. oreopuilus, Mucll. Arg.; Gamble, Man. Timb., 362 . 

Vern. Nttmbungkor, Lepcha ; Sa/ed mallata, Nepal. 

Habitat.— A small tree of the Central and Eastern Himalaya : Nepdl. 
Sikkim, altitude 5,000 to 7,000 feet, Khdsia Hills 4,000 to 5,000 feet. 

Structure of the Wood.— White, soft ; growth moderately fast, five rings 
to the inch of radius (Gamble). J & 


M. philippinensis, Mucll. Arg.; FI. Br. Ind., V., 442. 

1 he Monkey face Tree. 

Sj R AFF?*m? LE //« TtNCTORIA, Roxb. ; R. AURANT1A CA, Hook. & Aril.; 
t-r I ’( P i,; R - Montana and mollis, Wall. ; Croton philip- 
WKCTATOS. Rets. ; C. COCCINEUS, Vahl. ; C. MONTA- 
M.S, Hi lid. ; C. m ST a ns, Wall. ; C. cascarilloides, Ravcsch. 

V ern, Kambild, kamild, kamald, kamild, l-ameld, riU’n, raid, hambhal 
n't '/f-T r) ’ Hwo -i Rgri (Loharougga) ; Dhola sindur, 

f on) S V (Oarjiling] I ; Kamild, t ting (Mxhur or kdsar~ saf- 
/ 5 th * .powder), kamaldgundi, Beng.j Kumala, 
TaciarT & tT L ' <IVA 5 ? ora * S.yntal; Gangai, fuddum, 

mJlrtn \^t 'p a d , rp r7 :/r ' machufran, Garoj Sind, f a, safrd 
ma.tr.tn, Nepal; Pnroa, tukla, mnnboongtor, Lepcha; Baraibun, sin. 
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durpong, Michi; Koku, Gond ; Reoni , roll, kamela (Banda)) Rxtinia 
kamela, (Bijnour) ; Ron (Bundflkhund) ; Sinduria, puroahung , 
N.-W. P. ; Rohni, Oudh ; Riien , riuna , roll, rauni , rent, Kumaon ; K aim- 
bit, Kashmir; Kamela, karnal, kavibal , kumila, reini, retin, rulyd ^ Pb. ; 
Kdmbaila (Peshawar), Pushtu; Rauni , rori, chaviar gular, mngur , 
C. P.; Kttku (Melghat), Berars ; Shendri,kapela , kamala; Bomb. ;Shen* 
dri, shindiir. Mar.; Kapilo, Guz. ; Kapli, kapila , kamela-mdvu {I pod 
— pollen), Tam.; Kunkuma, kdpila, vassuntagunda (powder), chendra - 
sinduri, Tel. ; Kurku , rangamdle, corunga-manje, sarnakasari , kulichel- 
lu , kunkuma , Kan.; Po?inagam (? Calophyllum inophyllum), Malay. ; 
Taw-tee-cteng, tan-thie-den, Burm. ; Tawthadin, Shan; Hamparan- 
della. Sing.; Kapila, Icainpilla (the red mealy powder), rechanoka 
{Punnaga is incorrectly given in many books as Sanskrit for this plant, — 
see Calophyllum inophyllum). Sans. ; Kinbil (a word derived from the 
Sanskrit and now restricted in India to this plant), Arab. ; Kanbild, Pers. | 
References. — Roxb; FL hid., Ed. C.B.C., *737 ; Brandis, For . FI., 444 ; 
Kurz , For . FI. Bunn., II., 38 t ; Beddome, FI. Sylv., t . 289 ; Gamble 
Man. 1 imb 361 ; Dalz. Gibs., Bomb . FI., 23o • Stewart, Pb. PL, 197 / 
Grah , Cat . Bomb. PL, 184 ; Mason, Burma and Its People, $12, $a 3, 76/ ; 
Benth., FL Hongk., 307 ; Hooker, Him. Jour., I., 3/5 ; Miguel, FL hid 
Bat. SuppL, 454 ; Rhecde , Hort. Mai., V t. 21, 24; Elliot , Flora Andhri- : 
ca, 36 , 86, 95, 96, 98, to 3, 15/, 168, 185, 189, 190 ; Phai m. Ind 202 ; British 
Phann., 167 ; Moodeen Sheriff, Supp. Pharm. Ind., 170; U. C. Dutt, 
Mat. Med. Hind., 232 , 302 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 709 ; 
Fluck . & Hanb., Pharmacog., 572-576; U. S. Dispens ., 15th Ed., 828 ; 
Bent. & Trim., Mid . PL, IV., t. 236 ; Murray, PL and Drugs, Sind , 34 / 
Med. Top. Ajm., 142 ; Irvine, Mat. Med . Pat., 48 ; Buchanan , Jour- 
ney through Mysore, Canara, &c , I., 168, 204, 21 1 ; II., 343 ; Baden 
Powell, Pb. Pr., 3j6 * Atkinson, Him. Dist., 776 ; Drury, U. PL, 285 ; 
Lisboa , U. PL Bomb., 122, 248, 258 , 268, 275 ; Birdwood, Bomb. Pr., 78, 
3oi , 336 ; Royle, III . Him. Bot., 329 ; McCann, Dyes and Tans, Beng., 
18-20 ; Buck, Dyes and Tans, N.-W . P., 31 ; Liotard , Dyes, 56*58, 89, 
90, T25 ; Wardle, Report on India Dyes, p. 5 ; Darrah, Note on Cotto?i in 
Assam, 33 ; Aplin, Report on the Shan States, 1887-88 ; Prof. Hummel, 

( Special Report in connection with Colonial and Indian Exhib .) ; Kew 
Reports, 8r, 50 ; Kew Off. Guide to the M us. of Ec. Bot., 119 ; For. Admn. 
Report Chutta-Nagpore,T885, 34 • Bomb. Gaz., XI., 2 5/ X V ., i., 75 / Lamk , 
EncycL, II., 206 ; Indian Forester, VoL III., 24 , 204 ; VoL IV., 230, 3/8, 
323 ; VIII., jo6, T19 ; IX , 4 /3 ; X., 33, 325; XI., 367 ; XII., 188 {XX II.) ; 
XIII., 1 21 ; Gazetteers:—, N. W. P., I., 34; II., 173; IV., 77; X., 3 i 7 ; 
Bombay, XV., 72 ; XVII., 26 ; Punjab, Hoshidrpur District, 10 ; Rawal- 
pindi District , 15, 83 ; Peshawar District, 2 ; Mysore and Coorg, I., 48, 
436 ; II ,7 ; III., 22 ; Hunter , Orissa, II., 179, Ap. VI.; Manual of the 
Cuddapah District , 200 ; Settlement Report of the Upper Godavery Dis- 
trict, 38 ; Central Pi‘ovs . ( Raipur Dist.), 76 ; {Chanda District), Ap. VI.', 
Agri.-Hort. Soc. {Old Series), IV., Pt. I., 2/0, 21 1; VI., Ft. 27; VIII. 
Sel.fi78; XIII., 3/4, 353, 390, 891; XIV., 2 r, {New Series), io3 ; 
VI. , SeL, 20 ; Honigberger, Thirty-five years in the East., 337. 

Habitat.— A small, evergreen tree, found throughout Tropical India; 
along the foot of the Himalaya from Kashmir eastwards (ascending to 
5,000 feet); all over Bengal and Burma, Singapore, and the Andaman 
Islands ; and from Sind southwards to Ceylon. Distributed to China, the 
Malay Islands, and Australia. 

THE KAMELA DYE. 

History of the Dye and Medicine. — Much has been written regard- 
ing the Kamela dye (or as it is known in Europe Kamala). This is the 
powdery substance obtained as a glandular pubescence from the exterior 
of the fruits of Mallotus philippinensis. Even at the present day, how- 
ever, Kamela dye cannot be said to have obtained the position in Euro- 
pean commerce, which its merits deserve. In India it is sometimes known 
by its Arabic name Kinbil (a word derived from the Sanskrit name for the 
drug) ; but, according to certain Arabian writers, there were two kinds of 
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Kinbil, the red Indian and the black or purple Abyssinian. It has now 
been ascertained that the darker coloured Kinbil is the African Wats or 
Warns drug and dye, a substance obtained from a Flemingia VoL 
///., 40C-403). .. The Indian Kin’zl appears, in fact, to have at one time 
been chiefly used as an adulterant for Wars, and as such it first found 
its way to Europe. The history of the black Kinbil has been more carefully 
worked out than the red, though what is apparently the latter is mentioned 
in the Chakradatta-sangrdha and in the Bhavaprakdsa (A.D. 1535b and 
hence was probably known to the later Sanskrit medical writers. Profes- 
sor Wilson was of opinion that the Arabians of the eighth century studied 
Hindu medicine before that of the Greeks, and that Chakrapani Datta’s 
great work was translated into Arabic about A.D. 773. From that period 
the name Kinbil probably dates. Arabian writers of an earlier period ap- 
pear to allude exclusively to Wars , the synonym Kinbil being given by com- 
mentators or translators. Thus Paul us Aegineta in the seventh century 
refers to Wars and Ibn Khurdadbah, who lived A.D. 869-885, states that 
from Yemen came stripe silks, ambergris, wars, and gum. Kinbil is some- 
j times compared by the Arabian writers to saffron, hence in all probability 
the modern though inaccurate application of the vernacular name kdsar 
in some parts of India. This mistake was made by Brandis, Gamble, 
Bentley 6 c Trimen, &c. In the tenth century, Masundi wrote of Kin - 
bit as a sandy substance of a red hue. which was useful as an anthelmintic 
and in the treatment of cutaneous diseases In the thirteenth cpnttjry, 
Kaz-wini referred to Wars as a plant sown in Yemen which resembled 
Sesam. Most writers from that date carefully distinguish Wars from Kinbil, 
and speak of the former as a dye and medicine used externally to remove 
freckles and taken internally to cure leprous eruptions. They seem % to 
have understood that the red Kinbil was an anthelmintic drug — a property 
not possessed by Wars . The Mahhsan el-Adiviya makes the same dis- 
tinction, but says the Kinbil is the pulp of a fruit obtained from a tree grow- 
ing on the mountains which has long stiff thorns. It is thus probable that 
Mir Muhammad Husain never saw either the tree or the fruits from which 
the Kamela powder is obtained. His description of the fruit and of the 
powder obtained from the interior (instead of from the outer surface) 
is curiously enough almost identical with that incorrectly given by Liotard, 
McCann, and other popular modern writers on the dyes of India. Of 
H'Ws, Mir Muhammad remarks there is a black kind which comes from 
Ethiopia, called Habshi and a dull red kind known as Indian, the latter 
yielding an inferior dye. He then adds that the seeds of the Wars plant 
resemble those of mask (=Phaseolus Mungo var. radiata), a fact which 
recent investigation has confirmed, by the determination of Wars as the 
glandular pubescence from the pods of a Flemingia. 

The vernacular names used in India to denote the Kamela powder im- 
ply its colour, but they are the same names as are given to the disease 
jaundice It is somewhat remarkable, however, that the earliest European 
I writer who deals with Mallotus philippinensis should neither have heard of 

« Hs dye, nor of its anthelmintic property. In 1684 Rheede {Hortus Indicus 

j Malabaricus) described and figured the plant, but he speaks of the leaves 

| and fruits as being made, along with honey, into a cataplasm employed in the 

j treatment of itch and for application to the bites of snakes'and other venom* 

| ous animals. Similarly, the root, he adds, was made into a preparation 

j found valuable in the treatment of contusions, since it possessed the property 
j of dissolving coagulated blood. He does not appear to have heard of the 

| powder, nor docs he call the plant by a name in any way traceable to the 

i names in modern use. He calls it Pontiagam, but, as with Roxburgh's 

1 Peonage that name should in all probability be assigned to Calophyllum ino- 
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phyllum. Dr. Hove, an indefatigable traveller and botanist, who visited 
Bombay in 1787, alludes to Kamela apparently, but under another incorrect 
name — f Kissuryf — as being used to adulterate a permanent dye prepared 
from Bixa Orellana by combining the dye from the seeds with that pre- 
pared from the roots and leaves. 

The reader will find (in the Selections from the Records of the Government 
of India, Revenue and Agricultural Department, 1888-89, pp. 53-58) an 
account of Hove’s dye, and perhaps the facts there given may be found inter- 
esting, because of their bearing on the subject of Kamela . Most writers 
speak of Buchanan as having been the first European writer who described 
Kamila dye. The Diary of his Journey through Mysore, in which he gives 
particulars of the process then in use, is dated 1S07, but Roxburgh’s Coro- 
. mandel Plants was published in 1798. In that work the subject is discuss- 
ed in great detail, and the genus Rottlera, by Roxburgh, founded in order 
to isolate from Croton the Kamela and one or two allied species. '] he spe- 
cific name of tinctoria given by Roxburgh denotes its dye property as be- 
ing then recognised, but in his Flo/ a Indica he adds that “ the root is said 
to dye red also.” 

The properties of both the dye and medicine are, at the present day, ap- 
preciated by the people in ever)' province of India. It is mentioned in most 
of the Gazetteers and District Manuals, but the following special authors 
may be consulted regarding the substance : — 

In Bengal , Roxburgh, Dutt, Gamble, Liotard, McCann; in the 
North-Western Provinces , Brandis, Buck, Atkinson; in the Panjab y 
Stewart, Baden-Powei! ; in Bombay and Sind y Birdwood, Murray, 
Dymock, Lisboa; in Madras , Elliot, Moodeen Sheriff, Bidie, Drury; 
and in Burma 3 Mason, Kurz, &c. 

The statement, made originally by Roxburgh, that the roots afford a 
red dye, has been confirmed bySchlich and by Kurz. All other writers, 
who allude to this subject, appear to have been compiling from Roxburgh, 
so that it would seem that the dye property of the roots is not generally 
known, or has, within the present century, been lost sight of, through the 
introduction of cheaper and more convenient dyes. A similar disappear- 
ance of knowledge has been incidentally alluded to above in connection 
with Bixa Orellana— a permanent dye having, according to Dr. Hove, 
been prepared in Bombay in 1787, through combination of the colour from 
the seeds with that prepared from the roots and leaves. Kamila y he tells 
us t was employed to adulterate that permanent d)e preparation from Bixa. 
' But even at the present day certain writers speak of Kamela as used to adul- 
terate arnatto. It is thus probable that this practice was the outcome of the 
fact that the introduction of arnatto displaced Kamela y the latter being conti- 
nued as an adulterant only. Though much inferior to Kamela in many 
respects, arnatto is a simpler and cheaper dye, eminently suited for temporary 
tinctorial purposes, such as the Abir of the Holi festival. The inference is 
thus probably admissible that Kamela was the dye which Buchanan ( Statis- 
tical Account of Dindjpur) informs us was displaced by the then recently 
introduced arnatto in the province of Behar. So far as the writer can 
discover, however, the dye property of Kamila was at least not generally 
known in India much more than 200 years ago, and it seems highly pro- 
bable that its medicinal virtues were not fully appreciated until a consider- 
ably later date. It is at least significant that painstaking investigators, 
such as Ainslie, Elliot, Roxburgh, Honigberger, and O’Shaughnessy, 
should have been ignorant of the fact (if fact it was, at the beginning and 
.during the first half of the present century) that Kamila was deemed by 
the people of India their most effectual anthelmintic drug. Ainslie does 
not so much as mention the plant by name, and Elliot and Roxburgh deal 
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with it only as a dye; the former author informs us that with the Telegu- 
speaking people it was in his time known as wild-arnatto ( Kondu or Karu - 
jdphara). Throughout India there is a singular tendency to give to the 
dye the vernacular names for the disease jaundice ( i.e ., Kapila, Kamila, 
Kamela, Khamalai, istc., fsfc.), a comparison doubtless suggested from the 
resemblance of the dye to the jaundice skin. But a comparative name, 
such as the above, stands every chance of being of modern origin, the 
more so since four or five other silk dyes are nearly always confused with 
the Kamela of more precise modern writers. Of these may be mentioned, 
Calophyllum inophyllum, Crocus sativus, Mesua ferrea, Ochrocarpus longi- 
folius. The first is apparently the true Panndga of Sanskrit writers, though 
Roxburgh gave that synonym to Mallotus ; so also the Crocus is the true 
Kcsar, though that name is sometimes given to Kamela. While such con- 
fusions exist, we have the assurance of Udoy Chand Dutt that the Kampilla 
and Rechanaha of the more recent Sanskrit medical writers was Mallotus 
philippinensis, and since it was by them recommended as an anthelmintic, 
it seems probable that his determination is correct, and consequently that 
the knowledge of this drug may have migrated from India to the Arabian 
and Persian physicians, and returned again when an import trade was 
established in the Ethiopian, Arabian, and Abyssinian drugs with which it 
became confused by modem writers. Fluckiger Sc Hanbury ( Pharma - 
cographia), Bentley & Trimen {Medical Plants), and several other au- 
thors state that Mallotus philippinensis is a native of Abyssinia, Southern 
Arabia, and India. This is probably a mistake, the genus Mallotus being 
sparsely distributed to Africa. There are, however, three or four Abyssinian 
species and several members of allied genera, some of which appear to 
possess the medicinal properties of the Kamela. At one time, for example, 
considerable interest was taken in Cortex musence, the bark of Croton 
macrostachys, A. Rich. (Rottlera Schimperi, Hochst), a tree met with in 
Abyssinia, which, by the natives of that country, is held in esteem as an an- 
thelmintic. The frequent reference, by the older writers, to Abyssinian 
Kinbtl, leaves it probable that we shall yet discover that an African or 
Abyssinian species of Mallotus may actually have produced the drug in 
question, though modern writers assume that the Abyssinian supply must 
have been drawn from India. If this suggestion proves coirect, the Indian 
knowledge in Kamila may have been the result of an Abyssinian import- 
ed drug being recognised as identical with an indigenous substance not 
previously utilized. 

The earliest mention of the anthelmintic drug Kamela by European 
writers on Indian Economics appears to be the brief allusion to it in Royle’s 
Illustrations rf Himalayan Botany published in 1839 (p. 32g), but it is 
noteworthy that he does not give it the name Kamila , nor any form of that 
word. This is followed, however (in point of date), by Irvine {Materia 
Med'ca of Patna), who gives an account of Rottlera tinctoria which he calls 
Kuptla. He remarks : “ The dust from the capsule of the fruit is used to dye 
silk yellow : considered as of a warm nature and given internally as an 
anthelmintic. Dose gr. ii to gr. v. Price per lb. R0-3-0.” In another 
page he describes Daphne Mezereon as Kamila and says “ the seeds im- 
ported from K abul are used as an ii ritant.” He again reverts to Mezerf.um, 
but calls it M ameer a ( see Diet. Econ. Prod., Vol. III., 25), Fluckiger 8 c 
Hanbury (Pharmacagraphia, 572) followed by Dymock (Mat. Med. West 
India, 2nd Ed., 709) and several other writers appear to be in error when 
they stale that this drug is mentioned by Roxburgh and by Ainslie, but 
they are probably correct in assigning to Surgeon Macklnnon of Bengal 
the honour of having first fin 1858) sent it to Europe. Shortly after that date 
it was placed in the British and Indian Pharmacopoeias, but it cannot be 
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said to have since made the same progress in Europe that it has done in 
India. 

Statistics and Prices of Kamela. — With so extensive an amount of 
accessible literature as exists on the subject of Kam 6 la> it does not seem 
necessary that detailed information should, in this work, be given for each 
province. The tree is wild and apparently nowhere cultivated ; the powder 
is obtainable in any local bazar and within easy reach of the chief seaports. 
If a demand were to arise, the supply might be almost indefinitely increased, 
without, for many years to come, necessitatingcultivation. Though statistics 
cannot be given of the present Indian consumption or of the export, the 
writer, from personal knowledge of India, feels that he is within the mark 
when he affirms that considerably less than half the amount produced is at 
present utilised. It is quite customary to find, in the subtropical forests, 
miles of country, with here and there trees each bearing a mass of over-ripe 
powdery capsules, the Kamela from which is simply being allowed to 
run to waste. Many writers allude to the extent of the local trade. Thus, 
for example, Mr. Atkinson informs us that 2,000 maunds are annually 
exported from Kumaon. The known extensive use of Kamela as a silk 
dye is, however, a better criterion of the magnitude of the trade than the 
published statistics of any one district or province, since particulars of a 
limited number of districts only have been published, and the demand is 
for local rather than foreign markets. 

The powder seems to vary greatly in price in the various districts of 
India : Dr. Dymock say 5 that in Bombay it sells for R11 per maund of 
41 lb. Lisboa remarks: “If the berries be plucked too early, this dust 
{Kamela) is mixed with another sort, of a greenish tint, which destroys the 
value of the article, and if not plucked at the right time, the dust will all 
disappear, being blown away by the wind, leaving the berries of a green- 
ish-brown colour, and of no value. The article Kamela finds a ready mar- 
ket, and is now worth one shilling and six pence a pound.” Buck says 
that in the bazars of the North-Western Provinces the Kamela powder sells 
at R22 per cwt. The price in Bengal will be found, in the passage below, 
describing the process of dyeing which is pursued in the Lower Provinces. 
Regarding Nundydrug Division, Mysore, it is stated that one-eighth of the 
quantity produced is used locally, and that the average annual production is 
a little over 2 tons, and the average price R6 to R7 per maund. 

Chemistry of Kamela . — Kamela powder was first examined by the 
late Professor Anderson of Glasgow University, and subsequently E. G. 
Leube, Junior. The opinions originally published by these chemists have 
been reproduced in all subsequent medical works which have appeared 
in Europe, America, and India, without apparently any additional in- 
formation being brought to light. The powder is said to be aromatic : is 
but slowly wetted by water and yields but litttle colour even to boiling 
water, colouring it pale yellow. In the presence of alkaline carbonates and 
caustic alkalies, especially the latter, it forms deep red solutions. The ex- 
tract prepared with soda imparts to silk a fine and durable fiery-orange 
colour, without further addition or the use of mordants : with cotton, on the 
other hand, it does not produce a good colour. The natural dye stuff con- 
tains 3*49 per cent, water, 78*19 resinous colouring-matters, 7*34 albu- 
minous substances, 7*14 cellulose, and 3*84 ash, besides small quantities of 
volatile oil and a volatile colouring matter. The liquid distilled from the 
alcoholic extract has a yellow colour, and the odour of the original sub- 
stance. The concentrated etherial extract of the colouring matter deposits 
a yellow crystalline substance called Rotilerin . The extract, prepared 
with boiling alcohol, deposits* on cooling, non-crystalline flecks of a sub- 
stance having the composition of C 20 H 34 0 4 . It may be obtained nearly 
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colourless, by repeated solution and separation ; it is sparingly ''soluble in 
ether and in cold alcohol, insoluble in water; not precipitated by lead 
or silver salts. The alcoholic solution separated from these flecks leaves 
a dark-red resin, C 30 H 30 0 7 , soluble in all proportions in alcohol and ether, 
insoluble in water, melting at too°, and forming with acetate of lead, a 
deep orange-coloured precipitate of variable composition ( Anderson , as 
given in Watts, Chemistry ). 

The authors of the Pharmacographia state, that so faras their experi- 
ments go, they have been able to confirm Anderson’s results. They found‘ 
that the resin was also soluble in glacial acetic acid or in bisulphide of 
carbon, but not in petroleum ether. The chemistry of the action of Kamila 
as a purgative and anthelmintic does not appear to have been established: 
Anderson does not affirm that his Rottlerin is the active principle of the 
drug. 

Process of Dyeing with Kamela. — The brief account of the chemistry 
of this substance given above, expresses the rationale of its use as a dye. 
The ripe fruits are collected by the people, placed in a cloth or sac, and 
beaten until the glandular pubescence is removed from the exterior of the 
fruits. The powder thus obtained is then sifted to free it from the fruits 
and broken pieces, and in this condition it is ready for the market. The 
following account from Roxburgh’s Coromandel Plants may be given in 
its original form. It conveys very nearly all we know on the subject, and 
has a historic interest as being the first account of the substance, 

“ The red powder, which covers the capsules, is a noted dyeing drug, 
especially among the Moors, and constitutes a considerable branch of 
commerce from the mountainous parts of the Circars. It is chiefly pur- 
chased by the merchants trading to Hyderabad and other interior parts of 
the Peninsula. 

“When the capsules are ripe, or full grown, in February and March, 
they are gathered, the red powder is carefully brushed off, and collected 
for sale; no sort of preparation being necessary to preserve it. 

“ This substance like Annatto 5s difficultly acted on by water ; it commu- 
nicates no particular taste, either by infusion or decoction, and only a pale 
straw-colour, which acids scarcely alter, but alkales brighten and deepen. 
'} o spirits it very rapidly gives a rich, deep, flame-coloured orange, inclin- 
ing to red. Alkaline salts enable water to extract a very deep blood-red, 
which, on agitation, produces an orange-coloured froth, and tinges the 
sides of the vial. Neither spirits nor alkaline solutions dissolve it, for the 
distinct minute grains of the powder are seen adhering, in their original 
state, to the sides of the vial, when shaken, but are now of a bright gold or 
orange-colour, about the size of very minute grains of sand : in this it 
differs widely from Annatto, which is soluble in both these menstruums. 
Alum, added to the alkalised infusion or decoction, renders the colour 
brighter and more permanent; tartar (to appearance! in a great measure 
destroys it, yet the mixture dyed white sink of a very beautiful colour, if 
possible, superior to any other I have tried. 

“ This red powder dyes silk a deep, bright, durable orange, or flame- 
colour of very great beauty. The Hindu silk-dyers use the following 
method : ° 

4 * Four parts of Wassunta-gunda, one of powdered alum, two of salt of 
soda (native Barilla), which is sold in the bazars, are rubbed well together 
with a very small proportion of oil of sesamum, so little as hardly to be 
perceptible ; when well mixed, the whole is put into boiling water, propor- 
tionate to the silk to be dyed, and kept boiling smartly more or less time, 
according to the shade required, but turning the silk frequently, to render 
the colour uniform.” J 
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Sir E. C. Buck (Z?yes 7 Vz«s of the North-Western Provinces , jj) 
says, “ The dye obtained from the fruits is used in dyeing silk and wool, 
giving a rich flame colour of great beauty and permanence. It does not 
require a mordant, all that is necessary being to mix it with water contain- 
ing about half its weight of carbonate of soda. The dye was very favour- 
ably reported on by the jurors of the Madras Exhibition as being especi- 
ally valuable for silk. The bark of the tree is used in tanning leather. It 
is imported into these provinces from the Sub-Himdlayan forests and Cal- 
cutta, and sells in the bazar at R22 per cwt. When used it is simply 
pounded and dissolved in water.” Colonel Beddome (FI, S)lv t, 28g) 
writes, “The red mealy powder of the capsules is a valuable product and 
might be a source of considerable revenue in many of our forest districts; 
it is used as an orange dye principally for silk. The ripe capsules are 
gathered in March and rubbed together or shaken in bags till the farina 
separates. It is known as Kapli or Kamela powder.” “The powder is 
much adulterated in our bazdrs, but some collected carefully by the Forest 
Department realised a high price in the English markets.” McCann gives 
{Dyes and Tans of Bengal , 18) the facts communicated, regarding the dye, 
to the Economic Museum by the various district officers of Bengal. The tree 
blossoms, he says, in the end of the autumn and the fruits ripen in January 
and February. From Bfrbhum the following report was received : — “ For- 
merly Kamaldguri trees grew in abundance in Bhandibun and the adjacent 
villages, where the weavers were in the habit of paying a certain rent for 
them, but now they are not taken care of, and the weavers have given up 
dyeing tasar knd silk.” It would thus appear to have once upon a time 
been in a state of semi-cultivation in Bfrbhum. In Puri we are told by 
McCann the cost of collection of the powder is about R3 per maund, but in 
a table the selling price in six districts is shown as varying from R7 to 
R40 per maund. McCann then states, “ the powder is only very sparingly 
soluble in either hot or cold water, but is completely dissolved in alkaline 
liquids, forming a dark red solution. The resinous yellow colouring matter 
may be separated from this red solution either by neutralising with an acid, 
or else by mere exposure to the air. In Bengal the red powder is dissolved 
by the addition of a solution of various alkaline ashes obtained by burning 
plants, and the development of the yellow colouring principle is in no case 
brought about by the addition of acids, but merely by allowing the cloth 
steeped in the red liquid to dry by exposure to the air. It is said not to 
require a mordant, but frequently alum is added for that purpose. The 
colour is sometimes heightened bv the addition of turmeric.” 

Substitutes, — Atkinson {Himalayan Districts, 7*76) says the substan- 
ces chiefly-used to adulterate the powder are the pounded bark of Casearia 
tomentosa (the chila of Garhwal) and a powder prepared from the red fruits 
of the banyan tree (Ficus bengalensis). On the other hand, he adds, Ka7nela 
powder is itself used to adulterate annatto dye. In some districts Kamela 
is always used in combination with annatto, the one being supposed to 
strengthen the colour of the other. Wardle, in his recent Report on the 
Dyes of India, remarks that the colours produced by Kamela are fast ; it 
promises to be a very valuable dye-ware. (See Mr. Ward le’s statement 
regarding the superiority of kamela over that of wars as a silk dye in 
Vol. III., 402* of this work.) 

Tan.— The fact that the bark, is used as a tan has been incidentally 
mentioned above. This is referred to by Atkinson {Himalayan Dis« 
tricts. Lei), Buck {Dyes and Tans, North-Western Provinces , Lei), by Kurz 
(Forest Flora Burma , Lc.) and others. Professor Hummel of Leeds 
was, however, furnished with a sample from the Colonial and Indian Exhi- 
bition, and in his report on the same states that the bark was but a poor 
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tanning material, possessing only 6*5 per cent, of tannic acid which imparts 
a deep reddish colour. 

Oil. — The seeds yield a bland oil which many writers recommend as 
worthy of investigation. It has not apparently been chemically examined, 
but it is used medicinally by the people of India. 

Medicine. — From the brief historic account given above, it will be seen 
that the early Arabian writers on Khibil spoke of it as being applied 
externally in certain skin affections, or as being taken internally to 
cure leprous eruptions. The distinction into wars and kamela, the latter 
being defined as an anthelmintic, was not made by the Arabs until about 
the tenth century. In the seventeenth century, Rheede, the first European 
writer who in India described the drug, was apparently ignorant of any 
special merit possessed by the powder, but spoke of the plant as being 
employed in the preparation of a cataplasm which was found useful for 
external application. It was not, indeed, until well into the nineteenth 
century that the merits of the Kamela powder were recognised. 

From about 1780 to 1S40 might be described as a period of earnest in- 
vestigation into, and record of, the vegetable resources of India. In the field 
of research Jones, Roxburgh, Ainslie, Buchanan, Elliot, Honigberger, 
O’Shaughnessy, &c, worked and published their results. No mention is, 
however, made by any of these authors of the anthelmintic property of 
Kamela powder, though they were all apparently familiar with the dye 
which it yielded. But, from the close of the period named, writers from 
every province, indeed almost from every’ district, speak of the anthelmin- 
tic property of the drug, as if this knowledge had been a matter of ancient 
history. It is impossible to believe that all the distinguished authors men- 
tioned could have overlooked so important a subject, but it is equally diffi- 
cult to credit so sudden an evolution on the part of the people of India. It 
seems much more likely that modern authors have compiled from one to two 
sources and that the anthelmintic drug, even at the present day, is more 
known to Government apothecaries than to the rural populations of India. 
The Rev. A. Campbell, who for many years has patiently devoted himself 
to the study of the Santals and made an admirable collection of all the 
plants, wild and cultivated, which are found in their country, says of 
Mallotus philippinensis : — “The fruit yields a red powder which is used as 
a dye and medicine, as also the bark. From the seeds a medicinal ojl is 
prepared Honigberger mentions the plant as used in 41 anorexia, fever, 
giddiness, hemiplegia, hepatic and thoracic pains, 99 but makes no mention 
of the specific property of the powder— the property which alone is dealt 
with by modern writers. Indeed, the use of the leaves, jtrujt, and bare, in 
the preparation of external applications, such as those described by Rheede, 
seems to have disappeared from modern Indian works, its place "being taken 
by the undoubtedly more important property of an anthelmintic. Apparent- 
ly, however, in Europe and America, Kamela has gained some reputation as 
an external application in the treatment of itch, and the advocates of this 
use of the drug generally urge that it is extensively so employed in India. 
The writer can find no record of this being the case. Dr. Dymock (Afate- 
rui'Medica* Ucster 7 j India), for example, contents himself with giving a 
review of the drug (mostly compiled from FiUckiger & Hanbury), and 
says practically nothing of its special applications in Western India except 
that it is viewed as an anthelmintic. Waring in his Bazar Medicines 
gives the chief facts regarding its value as an anthelmintic and describes 
the methods^ of usage:— 1 * In medicine, the' purplish-red powder has 
attained considerable repute as a remedy for Trcnia or tape-worm. It has 
little or no effect on other forms of intestinal worms. The dose for an adult 
is from 2 to 3 drachms in honey, or a little aromatic water, no other medi- 
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cine being necessary before or after. In the above doses it acts freely on j 
the bowels, causing, in many instances, considerable nausea and griping, 

- though not generally more than is caused by other remedies of the same 
class ; the worm is generally expelled in a lifeless state in the third or fourth 
stool. Should the first trial not prove successful, it may be repeated after 
the interval of a week, but should this be a failure also, it will be useless to 
continue its use further ; other remedies may then be tried.” Garrod found 
f€ its active purgative properties at times rather objectionable” (Mat. Med., 
313). In most European and American works it is stated that the powder 
has been 'long used in India in the treatment of tape-worm. From what 
has been said it will be observed that the writer does not think the litera- 
ture of the subject fully bears this out, and, indeed, with a large section of 
the people of India (the higher caste, vegetarian, Hindus) a drug which 

- has its specific action on tape-worm was not likely to have been in much 
demand. The United States Dispensatory assigns to the resin extracted 
by ether, the active properties of the drug. Royle seems to have thought 
its action was mechanical, resembling that of cow itch (Mucuna pruriens). 
This opinion appears to have depended upon the microscopic structure of 
the grains. Their peculiarities have been thus described by Fluckiger & 
Hanbury: — “The granules of Kamala are irregular spherical glands, 50 
to 60 mkm. in diameter ; they have a wavy surface, are somewhat flat- 
tened or depressed on one side, and enclose within their delicate yellowish 
membrane a structureless yellow mass in which are imbedded numerous, 
simple, club-shaped cells containing a homogeneous, transparent, red sub- 
stance. These cells are grouped in a radiate manner around the centre 
of the flattened side, so that on the side next the observer, 10 to 30 of 
them may easily be counted, while the entire gland may contain 40 
to 60. ” 

Special Opinions.— § “ There can be no doubt that it is Kamila that 
has been generally employed in all Government Hospitals as it is supplied 
from the Saharanpore Botanical Gardens, and the Mallotus philippinen- 
sis is so common everywhere in the neighbouring Himalayan hills that 
there would be no object in adulterating it or substituting anything for 
it. There can be no doubt as to its efficacy as a purgative and anthel- 
mintic in trnnia” ( Brigade Surgeon G.A Watson , Allahabad). “ Purgative 
and anthelmintic in doses of half drachm to one drachm” (Assistant Surge o?t 
Shib Chunder Bhuitacharji, Chanda, Central Provinces ). “I have often 
found a two-drachm dose of Kamela to be an efficient medicine in expel- 
ling toenia, and it is not so nauseous to the taste as the extract of male- 
fern ” (Surgeon-Major H. W. E- Catham, M.D., M.R.C.P . , Lon , Bom- 
bay Army , Ahmednagar ). “ Warns when applied externally, either mixed, 
with water or oil, has a protective influence on the skin against dry and 
cold winds” (Surgeon- Major jfayakar, Muskat). “ A commonly used 
anthelmintic. Uncertain in adults. Is also laxative” (Assistant Surgeon 
Nehal Sing , Saharanpur). “Kamela powder is an efficacious anthelmin- 
tic, and its efficacy is increased when given along with purgatives in doses 
of from yss. to 5ii” (Assistant Surgeon Ram Chunder Gupte , Banki - 
pore). “ Powder is anthelmintic, vermifuge, and cathartic, dose 5i ; exter- 
nally used in scabies ” {Bally Chand Sen , Teacher of Medicine ). u Used 
at the Civil Hospital, Umballa, Panjab, as an anthelmintic. Can be 
obtained in the bazars here” (Brigade Surgeon R. Bateson, Um- 

balla City). “ Ointment made of the powder (51 to 3! ) is used for skin 
diseases ” (Surgeon Anttnd Chunder Mukherji , Noakhally ). “ Anthel- 

mintic, purgative; doses $1 to $u; used in tape-worm” (First Class 
Hospital Assistant Choonna Lai, City Branch Dispensary, Jubbulpore). 
“ Is not to be compared with either santonin or male-fern ” (Surgeon-Maj or 
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E. Sunders, Chittagong). “ A very inferior anthelmintic, not to be com- 
pared to santonin ” (Surgeon G. Price, Shahabad). 

Structure of the Wood. — Smooth, grey to light red, hard; close-grained, 
no heartwood. Annual rings indistinct. Pores small, uniformly distributed, 
scanty, often sub-divided. Faint indications of transverse bars. Weight 
481b per cubic foot. The wood warps and shrinks and is not used except 
as fuel. 

Mallotus Roxburghianus, Muell. Arg. ; Ft. Br. Ind., V., 428. 

Syn. — Rottlera pkltaTA, Roxb. ; Wight, lc., t . 1873 . 

Vem. — Kanili mallata , phusri mallata, Nepal; Nitn putcli , Beng.; 
Strgtdlum, Assam. 

References. — Roxb . FI. Ind., Ed. C.B.C., y 3 y ; Kurs, For. FL Burnt., 
II., 383 ; Gamble, Man. Timb., 36 f . 

Habitat. — A small evergreen tree or shrub found in the Sikkim Hima- 
laya, in Sylhet and Assam, in the Khasia Hills, Chittagong and the Mar- 
taban, ascending to 2,000 feet. 

Structure of the Wood. — White, moderately hard, close-grained." Weight 
461b per cubic foot. 

MALT LIQUORS. 

Malt Liquors. — Under this head it is designed to give as concise an 
account as possible of the progress which the brewing of Malt Liquors — 
such as Ale, Beer, and Porter — has mrde in India and also to refer briefly 
to the indigenous processes by which exhilarating or intoxicating malt be- 
verages are prepared by the people of this country. It may be explained 
that the portion of the article on the ancient history of the art of brewing, 
as here given, has been mainly taken from the pages of the Encyclopaedia 
Britannicn, and the Indian facts (on European Breweries) from a paper 
published by Mr. H. Whymper on ‘ Brewing in India’ which appeared in 
A. Boake fef Cols Diary for the Brewing Room . 


HISTORY. 


Early Historic Facts Regarding Malt Liguors. 

All countries, whether civilised or savage, have, in every age, pre- 
pared an intoxicating drink of some kind. The art was known and 
practised by the Egyptians many hundreds of years before the Christian 
Era, and afterwards by the Greeks, Romans, and ancient Gauls. In the 
second book of Herodotus, written about 450 B.C., we, are told that the 
Egyptians, being without wine, made wine from corn. Pliny also informs 
us that they made wine from corn, and gave it the name Zythum. 
Hellanicus, speaking of the introduction of wine at Plinthium, a city of 
Egypt, states : 0 Hence the Egyptians arc thought to derive their love and 
use of this hquor, which they thought so necessary for human bodies, that 
they invented a wine made from barley.” The Greeks obtained their 
knowledge of artificial fermentation from the Egyptians, at a very early 
period. We find it mentioned, for example, in the writings of Archilochus, 
the Parian poet and satirist, who flourished about 700 B.C., that the Greeks 
were already acquainted with the art. Again, we learn from vEschylus 
(xyo B.C.), from Sophocles (420 B.C.), and Theophrastus (300 B.C.), 
that the Greeks employed barley wine or beer (their Zythos) in daily life 
as well as at festive meetings. There is, in fact, little doubt that the 
discovery of beer and of its use as an exhilarating drink was nearly as 
early as that of wine, Xenophon, in his account of the retreat of the 
ten thousand, written 400 years B.C M mentions that the inhabitants of 
Armenia used a fermented drink made from barley. Diodorus Siculus 
states that the Galatians prepared a fermented beverage from barley, 
which they called Zythos t like the Egyptians. In the time of Tacitus 
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(whose treatise on the manners and customs of the Germans was written in 
the first century of the Christian Era) beer was their usual beverage, and 
fiom his description, imperfect as it is, there can be no doubt that they un- 
derstood the method of converting barley into malt. Pliny mentions its use 
in Spain under the name of Celia and Ceria , and in Gaul under that of 
Cerevisia or Ccrvisia . He says The people of Spain in particular brew 
this liquor so well that it will keep good a long time. So exquisite is the 
cunning of mankind in gratifying their vicious appetites, that they have 
thus invented a method to make water itself produce intoxication.’* 

The Cervisia of Pliny evidently takes its name from Ceres, the Goddess 
of corn. Plautus calls it Cetealts liquor , that is, liquor used at the solemn 
festival of that goddess. Beer and vinegar were the ordinary beverages of 
the soldiers under Julius Caesar. From them the Britons are supposed to 
have learnt the art of brewing. Beer being so suitable to the climate of 
Britain, and so easily made by an agricultural people with plenty of corn, it 
was gladly welcomed and soon became the favourite beverage. After the 
departure of the Romans from Britain, the Saxons subdued the natives and 
learned from them the art of brewing. 

Malt Liguors of Aboriginal Races. 

Dr. H. Mann tells us that the KafTre races of South Africa have made 
forages, and still make, a fermented drink like beer from the seed of the 
millet (Sorghum vulgare), which is subjected to a process of malting in all 
essential particulars identical with our own. i'he natives of Nubia, 
Abyssinia, and other parts of Africa, also make an intoxicating drink of 
great power, called bousa , from the flour of the teff (Poa abyssinica) and 
from the durrha or millet, much esteemed by the natives, and preferred 
by many to palm or date wine, the common intoxicating drink in tropi- 
cal countries. According to Mungo Park, the natives of Africa also 
make a beverage from the seed of the spiked or eared soft grass (Pennise- 
tum typhoideum). The Russian drink kwass or quass, a thick sour be- 
verage, not unlike bousa , is made of barley and rye flour, mixed with 
water and fermented. Formerly, the spruce-fir, birch, maple, and ash 
trees were tapped, and their juice used for beer-making in England, the 
first two, indeed, up to the last fifty years. Koumiss, the drink of the 
Tartar race, is fermented mares’ milk. The Chinese malt beverage, sam- 
slice , is made from rice, and a similar liquor is prepared in Japan also 
from rice, known as sake, which is almost identical with the Zu , rice beer, of 
the Angami Nagas {Conf. with Vol. //., 260) and the pachwai of India 
generally. The Kakhyans prepare their sherti from rice. The Lepchas, 
Lushais, as veil as the Nagas, make a rice beer in which apparently the 
fermenting agent is spontaneously generated. The hill men of the Simla 
neighbourhood expose rice or maize water, flavoured with some bitter 
principle and spices till fermentation sets in. The Burman congee is a 
beer which the Khyens and Karens also use. In fact, throughout India 
a crude beer (pachwai) is prepared and was probably known from an- 
cient times {Conf. with the account of Soma, Vol . ///., 246-251). The 
process of manufacture is of the most primitive kind. The ingredients are 
generally some fermentable substance such as malt from millet ( paisht ), 
from rice, barley, wheat, &rc., or from the fruits or flowers of certain 
plants, particularly Malmd , Bassia latifolia {see Vol , /., 406*415) ; Eugenia 
Jambolana (see Vol . ///., 286 ) ; Melia Azadirachta — the Nim tree (ser 
p . 2/7.) ; from dates, raisins, or other less important substances (see 
the article Yeast, Vol. //, 259-260), But by far the most prevalent Indian 
beverage is tari or toddy made from palm juice, nim or sugar-cane, — see 
Borassus, Caryota, Cocos, Melia, Phoenix, also the article Narcotics, &c. 
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Most of the Indian beverages are flavoured with drugs, often highly per- 
nicious, and they are fermented by various substances (see Vol. II., 
2§g-26o). Harmless spices are also frequently added to flavour the liquor, 
or, as in the case of the Zu beer of the Nagas and the Marwa of Sikkim, 
a warm infusion from grain is consumed before fermentation has been es- 
tablished ( Vol. II., 260). In the majority of cases the infusion is exposed 
in a warm place, for spontaneous fermentation ; but the use of a special 
ferment, such as the common yeast of brewers and that too preserved in 
cakes (see Vol. II., 257-260, also Vinegar, Vol. I., 72-77), is not unknown. 


History op European Brewing in India. 

The history of the manufacture of malt liquors in India, is, to some 
extent, the history of a series of unsuccessful efforts at establishing ah 
exotic industry, in a country then unfavourably placed for its prosperity as 
a remunerative enterprise It is only within recent years, as a consequence 
of the growth of large European communities and the existence of army 
contracts, given out by Government to the Indian brewers, that the indus- 
try has at last been able to firmly establish itself in this country. 

The pioneer brewer in India appears, says Mr. Whymper, to have 
been a Mr. Henry Bohle, who commenced business at Meerut and 
Mussooriein 1825. His attempts were, however, very disappointing, and 
in 1852 his business passed into the hands of his partner, Mr. John 
Mackinnon, the founder of the firm of that name now in Mussoorie. It 
was not, however, till about the year 1870 that success dawned upon the en- 
terprise. In the meantime, between the years 1850 and i860, several small 
breweries were opened in hill stations, most of which operated but for a 
short time and then failed. In fact, it may be said that one only, of the 
early breweries of Northern India has survived. It was started at Kus- 
sowlie by Captain Bevan, who, in 1854, finding ita fruitless enterprise, dis- 
posed of his interest to Mr. Dyer. The concern thereafter passed into the 
hands of a Company, and subsequently was bought by Mr. Meakin, who 
still retains an interest in it and has made it a success. 

In 1S60, a brewery on a more pretentious scale was started by Messrs. 
Comll & Hay in Simla. The lines on which it proposed to work may be 
said to have foreshadowed its failure. Even the bricks, which were em- 
ployed m the construction of the buildings, were imported from England 
at an enormous cost. Expenditure on other branches of the concern were 
C ? v Vv ly ™? klcs . s > and the business closed and finally passed into the hands 
oi Mr. Meakin. Balfour (Cyclopedia of India) says that in Southern 
India Captain Ouchterlony initiated the industry about i8=:o. He failed 
and was followed by Mr. Honeywell, who may be said to have carried on 
the business ever since. A curious experiment, Mr Whymper tells us 
was made at Bangalore not long after, viz., to manufacture beer from 
imported concentrated wort, but it is probably needless to add that thS 
venture also proved a failure. It would be beside the purpose of the 
present article to refer to the establishment of each and every brewery 
in India, buffice it to say that there are now 25 breweries at work of 
which 20 have been established since 1870, and of these 12 have sprang 
into existence within the past ten years (1879-89). This progress may b? 
still further exemplified by the figures of outturn. In 18S1 some 21 
breweries were working and these produced 2,448,711 gallons, of which 
the Commissariat Departments purchased 1,764,027 gallons Durimr 
S; , celling eight years (1SS2-S9) the product and Covernm emC- 
chases rose steadily until, in 1889, the figures stood at ,5,165,138 made 
m India and 3,778,295 gallons purchased by Government. Jn the 
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previous year the Government purchases of Indian beer amounted to | 
4,628,175 gallons. 

Of the 25 breweries at work during 1889 the following were the more 
important : — 

The Murree Brewery Co., Limited, at Murree (1,148,949 gallons), 
at Rawalpindi, 205,632 gallons, at Ootacamund (336,558 gallons), at Ban- 
galore (267,408 gallons), with smaller concerns at Quetta and Ceylon: 
Meakin & Co. at Poona (501,816 gallons), at Kasauli (450,000 gallons), 
with smaller breweries at Chakrata, Darjiling, Dalhousie, and Ranikhet. 
Dyer & Co. at Lucknow (340,038 gallons), at Mandalay (232,804 gallons), 
at Solon (133,272 gallons): Mackinnon & Co. at Mussoorie (iS3,59i 
gallons); also the Crown Brewery Co. carrying on business at Mus- 
soorie (411,183 gallons) and the Naini Tal Brewery Co., at Naini Tal. 
The total outturn for the year was returned at 5,165,13s gallons. 

Mr. Whymper, in concluding his historic sketch of Indian breweries, 
remarks : — 

“ There are few Indian, or Native, breweries in the Mysore State. They 
are of slight consequence. About 1875 a brewery was started at Bandora 
near Bombay. The peculiar feature of this establishment was that tidal 
water was used in brewing. This water was frequently quite salt and the 
beer was very nauseous ; it however kept sound in a most remarkable man- 
ner. The beer was sold for some time in Bombay. 

“ The brewery, which works most satisfactorily, under the most trying 
conditions to be met with in India, is said to be that at Dapooree, near Bom- 
bay. This belongs to Messrs. Meakin & Co. The writer visited this brew- 
ery on the 22nd April 1S86 The temperature of a well-shaded verandah 
at S that morning was 93 0 ; at noon it was 106°; the brewery office at 
the same time was too°. By using a five-ton ice machine as much as pos- 
sible, the average pitch heats had been about 75 0 in that month. Nothing 
had been pitched under 72 0 . One gyle had to be pitched at 88°, it rose 
to 1018, at which the attemperators were able to hold it. Beers, brewed 
under nearly the same unfavourable conditions three months before, were 
examined and were perfectly sound to the palate. The writer is fully aw 7 are 
this will not receive ready credence in England. The owmer, Mr, H, G. 
Meakin,isan elder brother of the Burton maltsters, and possesses an unusu- 
ally venturesome spirit which has so far carried with it w r ell-merited success. 

u It must not be supposed that all brewers have anything like such un- 
favourable conditions to contend with as Meakin has had. The 

majority of Indian breweries are situated in the mountains of Northern 
India, or of the Madras Presidency. There is one brewery at Lucknow 7 
w ? hich has only a very short winter, but still it does have some cold w r eather, 
wdiereas the Dapooree one has none. The breweries in the Northern Hills 
(as the mountains are ahvays called) have cold winters, some have as much 
as six months’ good brewing w ? eather, and Messrs Mackinnon are so w 7 ell 
situated that they can brew 7 sound beers all the year round. The breweries 
in the Neilgherry Hills in Madras, and the brew r ery in the Ceylon Moun- 
tains, both being at an elevation of over 6,000 feet, can also brew every 
day in the year for export trade. The trade of the latter is principally with 
Lower Burma. Sir Samuel Baker was the pioneer brewer in Ceylon, 
but it is doubtful if he ever foresaw 7 that Ceylon w'ould eventually have an 
export beer business. The Murree Brewery Co.' purchased the present 
braw 7 ery site from a German firm w 7 hich did not succeed in brewing to meet 
the public taste. 

" The brew 7 ery at Quetta has, perhaps, the most extraordinary climate of 
all Indian positions, the sun being so intensely hot, even in the w 7 inter 
months, that a brewer has to w 7 ear a sun helmet w 7 hilst at the same time he 
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has to clothe himself in a fur-line’^ coat to P rotect himseIf , from the blt! "S: 
cold which there is in the shade. V>& h5,st prospecting for a brewery site the 

servants of the Company suffered frot ei ^- both sun and from f , rost ' blt r es - 1 h ° 
ich is occasionally **s‘L t0 ° great to make it safe to cm 


The 
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MATERIALS AND METHODS OF BREWING. 
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liar to this country, will be found very briefly detailed below 
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and the grain undergoes a hot summer season and several months of mon- 
soon weather before it is malted. The contrary holds good in England, 
where barley after harvesting is stored in cold weather until required for 
malting. The spread of weevil in Indian samples is thus very understand- 
able. Natives believe that weevil will never be found in old buildings to 
the same extent as if stored in new granaries, and they attribute this entirely 
to the dampness of all new buildings. The writer believes there is some- 
thing in this view, from facts which have fallen under his notice. There 
can be no doubt that the quantity of weevil can be minimised by ship- 
ments being made to England in June and July, and by great care being 
exercised in storing the grain in very dry places. Sun kills weevil/ 5 

Mr. Whymper has obligingly furnished for this work the following 
additional facts which in some respects supplement the passage quoted : — 

“ Indian Barley, from growing in a warmer and drier climate than in Eng- 
land, requires more warmth in the malting process and less water than in 
England. Generally speaking, Indian barleys germinate more freely than ! 
English, French, or Belgian. I do not know of any other difference. There ! 
is no doubt Indian grain would be improved if zemindars could be induced 1 
not to cut the crop down for green fodder. 1 

<f Chevalienbarley seed was given away freely by the Murree Brewery j 
Co., in the Hazara District about 1870 and in the N ilg iris in 1887-88, but J 
with poor results. The following localities produce very good malting 
barleys Hazara, Ludhiana, Delhi, Rewari, Fazilka in the Panjab; Al- 
lahabad, Mirzapur in the North-West Provinces ; but ordinarily good bar- 
ley can be procured almost anywhere in the Panjdb and North-West ! 
Provinces, and in parts of Rdjputana. Bombay and Madras Presidency j 
Breweries are supplied from the North. Indian Barley varies in weight t 
from 46 to 561b per bushel. 55 , 

The barleys of the Panjab and North-West Provinces are fairly well 
adapted for brewing purposes, but it is generally found that the percentage 1 
of " extract, ” as compared with English grain, is below the mark. This has 
been traced to many causes : — Poor seed, unfavourable soil, the objectionable * 
practice of preserving the grain in cow-dung, cutting down the crop for 
green fodder, and causing it to spring again and yield its grain, exposure | 
of the grain to severe atmospheric changes, careless handling in packing 
and transit ; these and many other defects tend to lower the value of Indian 
barley for the maltster. But perhaps the most pernicious practice of all is 
traceable to the middleman, viz,, the adulteration of new grain with old, the 
mixture being sold as fresh stock. When this is done, the brewer has no end 
of trouble and often heavy pecuniary loss owing to irregularity in germination. 

In concluding these remarks regarding barley suitable for brewing, the 
following useful passage from Spons 9 Encyclopoedia may be quoted as giving 
the English experience : — "The selection of the barley used by the brewer 1 
calls for the exercise of much skill and judgment ; unless trie quality be 
of the very best, It is impossible to obtain good malt, and without good 
malt, it is useless to attempt to make good beer. A practised brewer can 
judge of the quality of his barley by its appearance. The heaviest, if in 
good condition, is always the best, the grains should be plump, and of a 
pale-yellow colour ; they should have a thin skin, and a free, chalky frac- 
ture. That which has been grown in a light soil and harvested early, is 
also preferable.^ It is of much importance to the malster that barley be 
lodged jn the stack for a few weeks before being thrashed, in order to allow 
the moisture from the soil to dry off before it comes into his hands. If this 
is done, the operation of drying in the kiln is avoided. In moist districts, 
however, where the grain never gets thoroughly dried, this process must 
invariably be had recourse to ; the temperature of the kilns must never be 
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allowed to arise above 50 0 (120° F.). Care must be taken to avoid break- 
ing or crushing the grains of malting barley, so as to minimise the chances 
of its becoming mouldy in the subsequent processes of malting, a contin- 
gency which should be avoided in every possible way. It should also be 
screened before steeping, in order that the grains may all be of equal size 
on the spiring floor. These remarks, of course, apply only to the brewer 
who is, as he ought always to be, his own maltster.” 


II.— Hors. 


Before fermentation hops are added to the wort, because beer made 
from barley alone has little or no flavour. Under Humulus Lupulus (Vol. 
IV., 302) will be found full particulars regarding the efforts which have 
been made in India to introduce the cultivation of this plant. It need, 
therefore, be only necessary to discuss here the qualities of imported hops 
that are in demand for the Indian breweries and the dangers to which 
stock is liable. There are known in trade two chief kinds of hops — red 
and green, the former being that most prized. The green is more easily 
grown, but does not possess the rich aroma of the red, and has, on the 
contrary, a more or less pronounced garlic-like smell. The distinction 
into reel and green hops is not, however, always sharply defined, and, ac- 
cording to some writers, these properties are more due to care in culture and 
preparation, or to climate and soil, than to any racial distinction. Certain 
regions, for example, enjoy an exceptionally good reputation for cultivating 
hops, and, consequently, the name of the country of production often passes 
muster for the quality of the article. 

The following are the principal kinds of hops known to Indian trade : — 

Austrian. — Bohemia is the principal hop-cultivating province of the 
Austrian crown lands. The hops of the district of Saaz, which are of the 
red variety, are universally preferred. 

German . — Bavaria is the principal hop-cultivating country of the 
German Empire. The hops from Spalt (city and country) are most 
prized. 

English . — The hops of Kent, Sussex, Hereford, Hants, Worcester, and 
Surrey, are iiot an especially -fine but very productive article. 

American . — The centre of the. hop, cultivating district is Utica, in the 
State of New York. Both varieties are grown and are rising in favour. 

Hops, as an article of commerce, occupy a very peculiar position. On 
the one hand, the yield varies very much from year to year ; on the other, 
they cannot be stored like grain, for instance, without injury to their value, 
and therefore must be consumed as quickly as possible. 

Hops are very liable to deterioration in the variable temperature of India. 
On this account special precautions have to be observed in packing and 
storing them. The influences which exert an injurious effect upon the 
quality of hops are moisture and atmospheric air. Several methods have 
been recommended to protect hops from these evils. Smoking with sulphur 
was once much in vogue and still is to some extent ; but it is considered by 
experts to be of doubtful advantage by itself. Combined with pressure of 
the hops within an air-tight receptacle, it has been found to answer 
admirably. A double packing cloth is used, and in addition the bales are 
covered with varnished paper or enclosed in well-soldered tin or pitched 
wooden boxes. 1 


Hops Mr- Whymper (in the paper already alluded to) 
7 , hc ’° pS u - scd ! n ,l nd a are near] y all imported, 'for, although 
oO r ‘ Li hJh pS gr ° v y, mg e in ICashm / r . and in K «1u, the quantity as yet 
awiSorR b uT • ? or V? 77, fa,r quality hops have been grown by 
..Major R. Renmck ,n the Kulu Valley, and he is persevering with the 
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growth. Australian hops are very serviceable, as they are picked about 
April and can be used in India early in June, thus supplying a new hop 
when most wanted.” In reply to an enquiry as to tne hops most gene- 
rally used in India Mr. Whymper writes: — " I am not aware that any 
Indian brewers have a particular preference with regard to hops. All use 
various kinds or, in other words, “ blend ” various kinds in order to get 
regularity of flavour as is customary in England. The dry climate of 
India naturally tells against hops stored in this country, and the Indian 
brewers cannot thus safely hold very large stocks.” 

For further information regarding hops, the teader is referred to the 
article Humulus Lupulus, Vol. IV. 302. Also instructive papers in the 
Jour. Royal Agri. Soc., England, Vol. VII (1846) Chemistry of Hops, 210; 
IX (1848), Hop Culture, 532—582; XIV (1878), 723—736. 
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III. — Yeast and Fermentation. 


An interesting paper on the fermentation of brewing was read by Mr. 
T. F. Garrett at the Brewers’ Congress which was held in London during 
1887. The discussion which followed the reading of that paper also con- 
siderably amplified the facts laid before the Congress. Space cannot be 
afforded to quote very freely from Mr. Garrett’s paper, which, as he 
claimed, was a popular resume of the discoveries in connection with the 
fermentation of brewing, but the following passages are more especially 
interesting. Mr. Garrett traced the development of our knowledge of the 
subject from the discovery made by Lavoisier in 1 788 that sugar was broken 
up, during fermentation, into alcohol and carbonic acid. He then dealt with 
the modifications accomplished in 1S25, by M. Caignard-Latour, in the 
discovery of the yeast cells, and concluded with a sketch of the perfection 
of the theory and science of fermentation as brought about by Pasteur. 
Mr. Garrett alluded to Pasteur’s discoveries in the following concise pas- 
sages : — "The scientific genius, whose name is so familiar from his inves- 
tigations in the matter of hydrophobia, started with Caignard-Latour’s 
discovery of the growth of )^east in fermentation, and he, too, submitted 
yeast cells to close inspection under a powerful lens. He then subjected 
yeast to the addition of a solution of plain sugar and water, with the 
result that, although it began to grow at first, it soon left off and began 
to wither away— a kind of fermentation going on all the time ; the yeast, 
therefore, must have been living upon itself. It was evident that the yeast 
contained in itself an element of its own nourishment that sugar did not, 
and this element he had no difficulty in deciding to be nitrogen. To the 
plain sugar solution of the previous experiment he then added ammonia, 
which contains a large proportion of nitrogen, and, with a satisfactory 
confirmation of this theory, the yeast grew and flourished amain, the 
sugar broke up into alcohol and carbonic acid gas, and the process of 
fermentation went on so long as any sugar remained to be broken up, or 
any nitrogen for the food of the yeast. 

" He now turned his attention to the wort. That contained a nitrogenous 
substance in the shape of albumen, gluten from the malt, besides mineral 
salts and other not less important matters ; and the discovery of these mi- 
neral salts, I may observe in passing, induced him to add some of them to 
the original ammoniated sugar and water solution, with the result that the 
yeast was decidedly moreactive'and thorough in its work than it was with- 
out them. ^ These mineral salts were the same as those usually found in 
hard or spring water, hence the very natural deduction that hard water was 
favourable for brewing — a discovery that brewers have not failed to adopt 
to their own uses where required, and to the improvement of their produc- 
tions. 
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u Thus far we have learned that, during a satisfactory fermentation, sugar 
is divided into alcohol and carbonic acid gas — the former remaining in the 
mass and the other being given off % and we also have learned that this 
action is in some way associated with the presence of yeast and its active 
growth, and that this plant requires a nitrogenous substance for its develop- 
ment. ” 

“ Let us now leave wort to itself, without adding yeast. Will it ferment ? 
Certainly not. The juice of the grape and other Iruits will, and so ~ 
certain other vegetable' juices, but not wort. It will undergo a cl 
though a rapid change a change of decomposition, if you’ will; but jg 
alcoholic fermentation. The result will not give carbonic acid and KLy 0 ] 
but other offensive gasses ; it is putrefaction , and that you can tell b\ 
nose. The early addition of yeast prevents this process of putrefacl/ nee< 3 
leads the decomposition into another and pleasanter channel, butr^ j 
have not failed to take advantage of this to declare that fermental * -L 


putrefaction are in a measure the same. That is, however, an ar 


o which 
,ps— red 



will require all our tact and discretion to avoid. We must' ana ac „ 
grains of corn from the chaff for ourselves, in the absence of ^culture and 
great pioneer. ^ *; on Certain 

“ i'here are many fermentations, all of which have some! cultivating 
common, but which, nevertheless, differ so materially from ea<^ r r. en 
I must be excused if I do but give you their names. 'J hey are) 0 * 

dalous fermentation, butyrotts fermentation, gallons or ^ ra de * 

mucous , pectous , sacchnrous, sinapous, urinous, viscous ; and, of Co ^ ^ 
ancient and respected acetous . If chemists are only as energetic and ^ ie 
siastic upon the subject of fermentations ast.iey were a very few years l / 
the chances are that there are great many more fermentations inventc ^ / 
now, and so I shall be pardoned perhaps if 1 invent one— *a name 
though —for our own particular use. Alcoholic fermentation is termed viri 
which applies to wine and beer alike, I should like to call that ‘ beerc ^ 
which applies to beer. However, as I do not wish to offend the ears of' 
term chemical friends that may be present, we perhaps had better adherwt,* 
the ‘ alcoholic.* the 


<r 


u As I said before, these numerous fermentations have some features^A n 
common, but in their actions, complications, and productions they difL r 
widely from each other. It is my conviction that Pasteur intended to exL* - 
mine each individual fermentation by itself, but that as fast as he took 
away one head to examine it a hundred others cropped up ; so that it is not to 
be wondered at if he has been scared,by thisldydraTermentation, and taken 
to Hydrophobia as a relief. But he did much’ good service in the subject 
before he associated his great name with rabid rabbits and mad dogs, and 
we have every reason to be thankful to him for it. 

u the limit of this paper it would not be possible to treat individually 
of this vast assemblage of different fermentations. Our immediate interest 
is confined to the fermentation of beer, and even then we must admit of at 
least two opposed kinds, and they are alcoholic and acetous or vinegar fer- 
mentation. 

4i We go back to the yeast and the wort, and must take it for granted that 
the materials provided are good, that the wort is amply saccharine and the 
! yeast the scion of a healthy stock ; and 1 may mention "here, that there are 
de cribcd by various chemists nearly a hundred varieties of yeast, due pos- 
I f jb *y pwe to circumstances than to breed. T \\;o at least are known to you — 
l the htgit and the loiv — and these may vary greatly according to the acciden- 
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tal conditions of their life, and growth. Of the bitter wort we need take 
no further notice than to state that to its existence, purity, and the slight 
changes it undergoes are, in a measure, due, the aroma and flavour of the 
beer. 

That the yeast should be healthy is very important, for the health of 
the beer depends upon it. ‘ Yeast is a very deteriorating stock, unless pre- 
served in its pristine vigour by good management and good wort ; should 
it be found to be weak or sickly, it should be discarded or sold to the 
bakers, who are not so particular as a rule, for it is better to part with a 
little yeast at once than spoil a whole series of brews. Once in possession 
of a goodly stock of yeast, take care that you keep it. Never mix inferior 
yeast with it, for you will not improve the bad, but will certainly weaken 
the good. Neither can inferior yeast be improved by working in strong or 
extraordinarily good wort. But above all things, keep your yeast from 
contact with unclean vessels, or anything, I need scarcely tell you, that has 
the slightest vinegar taint. 

T. * We know that alcoholic fermentation in wort results from the addition 
Jr°yeast. Without the yeast we have nothing better than putrefaction.” 

u Now what are the conditions most favourable to the growth of yeast ? 
Suitable fond, uarmth , and air . Of the food and warmth we will speak pre- 
sently. What about the air ? Some chemists doubt if yeast does require 
air for its development j but other chemists have settled that point to their 
satisfaction. When the yeast is in the tun with the wort the carbonic acid 
gas that is given oft lies above the wort and forcibly keeps the air from 
any further contact, but there comes along the brewer with his ranser, and 
he gives fresh energy to the yeast. But does he do this by mingling air 
with the wort ? The processes that wort usually goes through before the 
yeast is added are all calculated to introduce air, and perhaps there may 
be some air with the yeast, at any rate we have confirmation, of its influence 
when admitted. 

** If a bottle of freshly made wort be boiled so that all the air it contained 
is driven out, and then hermetically sealed in an atmosphere of carbonic 
acid gas, such as may be found in any fermenting tun at work, we have, 
to all intents and purposes, a bottle of wort with which atmospheric air is 
not in contact. Into this sealed bottle, by a very simple process, yeast can 
be introduced without air and then the opening be sealed up again. Fer- 
mentation is set up and goes on, but the yeast does not thrive ; it-rather 
withers away. Admit air instead of yeast, and a change slowly sets in that 
is not alcoholic fermentation. '1 he liquid becomes cloudy, muddy, and 
eventually gummy and ropy, for a form of decomposition has set in, and 
a mould forms on the surface. But how did the germs get into the bottle? 
They must have been imported by the air, for had the air not been intro- 
duced into the hermetically-sealed bottle, no change would have taken place 
for generation^ after generation. The bottled wort would have kept as well 
as bottled fruit, or tinned milk, meat or vegetables. What did the yeast, 
then, introduce? 

“ Pasteur had the natural curiosity to ask himself that question, and more- 
over he endeavoured to answer it. Placing a drop or two of the discoloured 
fluid under the lens of his microscope, what did he see ? I must not tell 
you now ; but it was a sight that held him fascinated and spell-bound with 
wonder and admiration. It was the great secret revealed— * the secret that 
generations of chemists had failed to discover. 

u The experiment was repeated again and again, always with the same 
result --the yeast would not decompose without the air and the same as- 
tonishing changes took- place ; the introduction of yeast after clouding had set 
in was too late to save the beer, for instead of flourishing, as it should have 
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done, it yielded sway to the stronger power of putrefaction, or other mis- 
chievous fermentation that was now set up, and virtually gave up the ghost. 
How was this ? The explanation is at hand. 

“ Next, air was passed into the bottle that had passed through asbestos, 
or a plug of cotton wool, and no change took place in the wort, or only a 
very little; but when air unhindered was admitted, the same decomposition 
set up in due course. Now, what had this asbestos or cotton wool arrested 
on the road ? Evidently, the germs of decomposition. So Pasteur placed 
that under his lens, and then he saw, adhering to the wool, a number of 
little bodies. To these he added fresh wort, ana, to his delight, they filled 
out and immediately became plants and lining creatures ! just the same, in 
fact, as those he had seen before in the decomposing wort. 

“ Here we have the great microbe discovery — the greatest discovery of the 
age, although it is microscopic. 

To the presence of these germs Pasteur was quite entitled to ascribe 
the process of decomposition, fermentation, or putrefaction ; the microbes of 
yeast, he ascertained, were quite distinct in character from those of putrefac- 
tion, and those of acetous fermentation, he showed again, were different 
from either of these, and all were different from each other. 

"This microbe question is undoubtedly a great discovery, but how, or 
in what manner, they effect the various changes that they invariably attend 
requires much further investigation. That they are very materially con- 
cerned is shown by the fact that if wort be boilea, that is, raised to the boil- 
ing point, and then subjected only to air that has been heated to redness, 
so that all microbes are destroyed, no changes of ferment or putrefaction 
set in.” 

“ The influence of air in the process of fermentation is interestingly 
shown if yeast be added to fresh wort in an open shallow vessel. This 
process is then excessively rapid. The rate of decomposition is intensified. 
The sugar is more speedily consumed by combustion, and then about 25 
per cent, of the sugar is used by the yeast, leaving rather less than 
three-fourths of its quantity to be converted into alcohol and carbonic acid, 
and the product is proportionately weak, and, therefore, very liable to be 
overcome by acetous fermentation or putrefaction. Under ordinary cir- 
cumstances only 5 per cent, of the sugar should be unconverted, leaving 95 
per cent, to be converted into alcohol and carbonic acid— a great and fatal 
difference, because the presence of alcohol hinders putrefaction, and its 
absence permits it. 

“ Yeast, like every other plant or growing thing, requires warmth for its 
development ; therefore it is arranged that, by the very process of breaking 
up the sugar, heat shall be evolved, some of which the yeast requires for 
the gentle nurture of its progeny or young cells, and the balance remains 
with the wort, and becomes sensible to the thermometer. 

"If the sugar breaks up, or burns too fast, an excessive growth of 
sickly hothouse yeast follows as a matter of course ; or if you prefer it, I 
will reverse the order of expression, and say that if the yeast grows so 
rapidly that the sugar is broken up by its agency too fast, then the sugar 
is extravagantly wasted in the process and less alcohol results.” 

*' Again, yeas tic fermentation must not be too slow or too long delaved 
in being set up, or other ferments which are not alcoholic will take the 
place of the yeast, having been imported by the air or utensils, and the two 
the brewer has most to fear are either vinegar germs or perhaps putrefac- 
tion. '1 herefore, the brewer has quite enough to do to steer and maintain 
. his balance between the rocks and quicksands. Let him once disregard the 
i one or the other, and damage to the beer ensues. 
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- “ But the brewer regulates all this in his own way, and I doubt if we 
can teach him any better. He watches the indication of the thermometer, 
for full well he knows that anything unusual about that tells of something 
wrong with the brew. If the temperature be too high, the process is too 
quick and he fears the weakening result of excessive combustion ; if too low 
the process is too slow and weak, and he has visions of vinegar fermenta- 
tion. It is not my province to speak of practical brewing. You, gentlemen, 
are better able to cope with that subject than I ; my task is to speak of 
the principles of fermentation as applied to brewing, and so we come back 
once more to the consideration of the yeast. 

“ The food for yeast is found in the nitrogenous substances provided by 
the malt, which are extracted’ by spurging, and it is important that this 
should exist in the wort in sufficient quantity to feed the yeast so long as 
there is sugar to be broken up. Should the nitrogenous matter be in 
excess, the yeast will go on devouring it at the expense of the alcoholic 
strength. Should the nitrogenous matter be exhausted before the sugar is 
consumed, the process is arrested too early, also at the expense of alcoholic 
strength, and either of these causes will affect the stability of the brew. 
Doubtless you have your remedies for these defects, based upon strictly 
scientific principles, confirmed by practical experience, so that I need not 
touch upon them. But how does the yeast effect its work ? It is by actual 
contact with the sugar, for if a solution of ammoniated sugar-water in a 
bladder bs suspended in working wort, it is absolutely unaffected. The 
mystery has not yet been quite satisfactorily explained, beyond that pre- 
viously suggested by the law of affinity ; the bonds of the sugar’s combina- 
tion of elements are loosened by the agency of the ferment, so that we 
must leave the further consideration of yeastic influence to the future, when 
something more shail be credited to the scientific labours of our genuine 
working chemists.” 

During the discussion which followed the reading of Mr. Garrett’s 
paper on fermentation, the chairman at the meeting, Mr. H. Whymper, 
drew attention to the remark which had been made that malt wort if left 
to itself undergoes no alcoholic fermentation. As bearing on this subject, 
Mr. Whymper mentioned a discovery made by him, vie., that barley dust 
would, however, establish fermentation in the wort, and hence in his opinion 
the outer coat of the grain bore the microbe necessary ; in other words, it 
afforded, as he called it, “the seed of a wild yeast.” This statement was 
confirmed by Mr. L. B riant, who on procuring barley under such circum- 
stances as to remove any suspicion of yeast derived from a malt house ob- 
tained the ferment from its dust. Several gentlemen, present at the 
conference, stated that this was no new discovery, that it had been 
observed by several brewers before, but that no importance had been 
attached to the fact. The subject would, however, seem, as Mr. Whymper 
affirmed, to be of the very greatest interest, since it has been customary to 
suppose, grapes, apples, and one or two other fruits, peculiar in that they 
■ carry the mycrobes necessary for their own fermentation. Mr. Whymper’s 
observation shows that this is not confined to such fruits, but that it exists 
with barley. And the writer would add, not with barley only, but very prob- 
ably with many other grains, since the rice and millet beers made by the 
people of India are all known to become alcoholic if left to stand for a few 
days. Thus the Angami Naga rice beer which for the first three days, after 
the hot water has been poured over the grain, tastes like butter milk, in a 
day or two undergoes fermentation and, becomes powerfully intoxicating. 
But, besides this fact, many plants are known in India to possess the direct 
power of establishing vinous fermentation in saccharinefluids. These, like 
the barley alluded to by Mr. Whymper, doubtless bea'r microbes, the na- 
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j ture of which has not as yet been investigated. Thus, for example, M r. C. 
i B. Clarke pointed out that the Khasia Hill people were able to procure 

fermentation from the flowering spikes of Rhyncospora aurea, a cypera- 
{ ceous plant found plentifully in that region. The writer, during a journey 

j in Manipur, found that the powdered stems of a climber (probably a 

Millettia), mixed with rice flour and made into cakes, were similarly em- 
ployed to establish fermentation in rice wort ( Conf . with Vol. II., 259). 
It need only be added that other examples might be given, sufficient to 
justify the suspicion that the tart or palm juice so largely used in India 
as a source of yeast may become spontaneously charged with the germs 
of vinous fermentation. 

The choice of yeast and its treatment for future use are of great 
importance. If the brewer desires a favourable course of fermentation he 
must first of all set the wort with good yeast. It may, indeed, be said that 
out of a hundred cases of defective fermentation ninety-nine can be traced to 
the bad quality of the yeast. Good brewing yeast is that which thrives 
best at a low temperature. The deterioration of yeast in this country is 
due to the high temperature at which fermentation has to be carried on, 
especially in the plains. A free use of ice would mitigate the evil •, but at 
the same time it would seriously increase the selling price of the beer. 

The Indian brewer has often on this account to propagate his exotic 
yeast in the cool climate of the hills and send to the plains supplies as re- 
quired at the breweries. The result of this treatment is that the plant is in 
a constant state of deterioration and a continuous fresh supply from Europe 
becomes necessary. 

Mr. Whymper has kindly furnished the author with the following in- 
structive reply to the enquiry regarding yeast : — “ Indian brewers now very 
generally preserve yeast by drying it with charcoal powder. It only re- 
quires to be mixed with the charcoal and dried at a moderate heat. In this 
condition it will remain active for many months. This systerr Has not been 
many years in use. Prior to my knowing of it, I used, whem X possible, 
yeast preserved in plasters of sorts. Mr. Percy Adams o. Halstead, 
Essex, preserves good yeast made up in small marbles. Formerly I used' 
dessicated yeast made up with powdered plaster-of-paris. This never 
gave such good results as the solid balls. But these methods of preserva- 
tion are not absolutely necessary, as yeast can be produced in India. I can 
now undertake to start a true alcoholic fermentation in malt wort by the 
| mere addition of the dust from the skin of barley. It may be said that it 
is now accepted that the dust or bloom of barley contains germs of several 
ferments.'* 

, IV.- Water. 

In the passage quoted above from Mr. Garrett’s paper, which was read 
j before the Brewers’ Congress, reference has been made to Pasteur's dis- 
covery of the advantage of mineral salts in the water of the wort, fermenta- 
I tion being more vigorous and thorough in its operations. Commenting on 

; this fact Mr. Garrett added that brewers had not failed to adapt to their 

j own use the advantage thus demonstrated of a hard over a soft water, 

| such as that to be obtained from wells or springs. The following passage 

from Spans’ Encyclopedia gives the most prevalent ideas regarding the 
water suitable for brewing : — “ A constant unfailing supply of good water 
is indispensable in brewing: though what really constitutes good water is a 
! point upon which many brewer^ and chemists have long been at issue, 

i Some rest their faith upon a soft water, others will use only the hardest 

j water they can get, while others, again, are quite indifferent, and will use 

j either. It is now, however, a generally accepted fact that water for brew- 

* mg should not contain organic matter, but a considerable quantity of inor- 
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ganic or saline constituents ; these varying in nature and quantity, accord- 
ing as the beer to be made is required for keeping or for immediate con- 
sumption. English brewers are now agreed that the water should contain 
much carbonate and sulphate of lime. The former of these two ingredients 
ms the most necessary; but they should both be present in the water from 
which ale is to be made; water used in brewing porter may contain the car- 
bonate alone. For the best ales, the proportions seem to be from 10 to 20 
grains a gallon of each. The excellence of the ales made by the Burton 
brewers is doubtless due to the quality of water used by them ; it is very hard, 
and contains, as will be seen from the analyses given below, a large propor- 
tion of alkaline sulphates and carbonates, this is the best argument that can 
be brought forward in favour of the use of hard water. The supply is derived 
entirely from springs, and not, as some suppose, from the river Trent. It 
has also been urged, as an advantage, that hard water increases the 
quantity of saccharine matter held in the wort, thus heightening the flavour 
and preventing it from becoming acid. 99 The following table represents 
two analyses of the water used by the Burton brewers : — 


Two Ana 

lyse a of Burton 

Water . 



0 ) 

( 2 ) 


Chloride' of sodium 

. . 10*12 


grains a gallon 

Sulphate of potash 

. 7 'Cs 

... 

n 

,, lime . 

. . iS *90 

54'4o 

99 

,, magnesia , 

. . 9*95 

C 83 

99 

Carbonate of lime 

- J 5*5 1 

9' 93 

99 

,, magnesia 

. . 1*70 

... 

99 

,, iron 

. ^ . 0*60 


99 

Silicic acid . 

. "" * 079 


99 

Cholride of calcium 


I 3 ' 2 S 

9 9 


65*28 

?S'44 



Mr. Whymper has obligingly furnished the writer with the analyses of 
some of the principal waters used by Indian breweries. These have been 
made by Government analysts and can, therefore, be depended upon as 
accurate. Space cannot, however, be afforded for the publication of these in 
this work, but in purity from organic and other injurious materials they are 
second to none, while they possess the necessary amount of salts to render 
them good brewing waters. Thus the water used by the Crown Brewery 
Company contains 46*62 grains of inorganic salts to the gallon. The pro- 
portion of these salts varies slightly ; in one of the returns they amounted 
to only 41*8640 grains per gallon, the sulphate of magnesia being 14*06, 
carbonate of magnesia 7*57, sulphate of lime 878, and carbonate of lime 6*46. 

Most of the Indian breweries use spring water filtered and boiled before 
being used. 

V. — Malting. 

The first stage in brewing is that by which the grain is converted into 
malt. ^ This technically is known as Malting and it consists of steeping , 
couching, flooringy and kiln-drying . In these various stages the grain is 
made to germinate and when it has reached the desired degree its further 
growth is arrested by the kiln heat. The chemistry of this operation has 
already been alluded to, namely, the conversion of the insoluble starch of 
the grain into a saccharine soluble materials. But it is not necessary to 
deal in this work with each of the stages of malting, since they are in India 
identical with those pursued in Europe. 

VI. — Brewing. 

This comprises the stages known as grinding* mashing, boiling, hop- 
ping* and cooling and afterwards of fermenting , cleaning \ and storing . 
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But as with malting it may be said that the Indian brewers follow closely 
on the lines of their European contemporaries and that they employ the 
same materials, machinery, and appliances. 

The following information furnished by Mr. H. Whymper will, however, 
be read with special interest as giving facts of an Indian nature: — “The 
brewing season for nearly all Indian breweries is restricted by the short 
Winter. In Ootacamund the temperature allows brewing to be carried on all 
the year round, but elsewhere the season is from October to March. The 
worts are cooled in the ordinary manners first by exposure on shallow vessels 
termed coolers and thereafter by flowing over ordinary refrigerators through 
which cold water flows. Cellars are cooled by being left open in the coldest 
weather. No artificial means of cooling has j'et been adopted, but the, 
largest brewery (that recently erected at Rawalpindi) is now constructing 
powerful ice machinery for cellar cooling. 

“ The class of beers, &c., made in India is practically the same as in 
England, more light gravity beer is consumed, however, than in England. 
Wood is almost invariably employed as fuel except for drying malt on 
kilns when charcoal is used. 

“ Labour is much more expensive than in England (a) from the large 
number of men required to do the simplest job, (6) from the careless and in- 
different manner in which work is done, and in which machinery is treated.” 

Pasteurisation . — “This process only applies to bottled beers. There 
is no known practical process of pasteurising beer in wood. Indian brewers 
generally are now adopting this process which consists merely in immers- 
ing beer when bottled in cold water and raising the temperature gradually 
by the injection of steam, until it reaches 135 0 to 140° Fahr., at which tempera- 
ture it is maintained for about half an hour. By this process all germs 
which would ordinarily incite fermentation of sorts (vinous, lactic or hectic) 
arc destroyed. As bottled beer ordinarily depends upon a fermentation in 
the bottle to obtain its briskness (otherwise its carbonic acid gas) and as no 
such fermentation takes place with pasteurised beer, it is necessary to 
bottle beer, which is to be pasteurised, highly charged with gas. Theoreti- 
cally such beer should remain without change for ever, and practically it 
does remain sound for very much longer than it ordinarily would.” J 


VII.— Barrels, Vats, Bottles, Corks, &c. 

Before proceeding to discuss the trade in Beers and Ales, it is necessary 
to say something about the construction of beer-barrels, See. The barrels or 
casks used in the breweries of this country are almost without exception 
constructed of oak, and are either made up in India from rou°-h staves 
imported from the Baltic, or imported in shook, i.e., bundles from London 
and remade in this country. Several attempts have been made to utilise the 
indigenous timbers of this country for barrel-making, but the extensive 
and various forests of India have failed up to the present moment in 
producing a wood good enough to replace the English or European oak. 
Sal (Shorea robusta) has been tried with some success in the construction 
of vats. W lute cedar from the Malabar Coast makes a good -look in e vat 
but its use is somewhat dangerous in consequence of the absorbent nature 
of the wood rendering it very liable to crust. The English oak would find 
a strong competition in the Indian Ash and Teak if the former could he 
got in larger quantity and the latter at cheaper rates. Deodar and the 
wood of pines generally, impart their resinous properties to the beer The 
brewers of India are very anxious to find a wood which would success- 

Ui & 4 ,e r C , Xpen l VC * nC J ’'"dispensable English oak, but 
hitherto the efforts^ to find stich a timber have been unsuccessful Thr> 

valuable characteristics of oak are its freedom from knots, its density. 
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durability, and lightness. It is also non-absorbent and thus not liable to 
impart its resin to the beer. 

Bottles are purchased in the country. Mr. H. Whymper experimen- 
tally manufactured bottles at Jhelum from local materials for some time, but 
was unsuccessful and accordingly abandoned the enterprise. Corks are all 
procured from England. Brewer’s Grains, that is, refuse malt, is usually 
sold by contract to zemindars or cattle owners, and in most cases is easily 
disposed of, but the price obtained fluctuates with the value of the fodder 
crop. 

TRADE IN BEER AND OTHER MALT LIQUORS. 

Mr. H. Whymper in his article on Brewing in India gives the follow- 
ing historic sketch of the trade in imported beer in this country : — “What 
was termed country-brewed beer was very generally made in India at 
the close of the last century and early in this. This is said to have con- 
sisted of about one-fifth of a bottle of porter (English), a wine-glassful 
of toddy or palm juice, some ginger and brown sugar, a squeeze of lime 
completing the ingredients. The toddy itself supplied the fermenting 
power and when this mixture had slightly fermented it was considered 
fit for use. This drink was in vogue when a London brewer, Hodgson by 
name, about the year 1816, began to ship a well-hopped and rather heavy 
beer to India. It quickly became known as India pale ale, and Hodgson 
speedily acquired a complete monopoly of the Indian trade. Until 1825 or 
1826 he held the Indian market at his mercy, and his mercies were cruel. 
He kept out rivals at times by lowering his rates below cost price, and 
having stopped other brewers’ shipments, up his prices went. It is report- 
ed that on more than one occasion he suddenly raised his price to £20 per 
hogshead. In 1824 he advanced to £24 per hogshead and refused all credit. 
The result was what he might have foreseen, a revolt of all interested in 
the beer trade taking place. This was about 1825. Very shortly after this 
we find the beers of Bass, Allsopp andUnd & Smith’ in the market 
against Hodgson, and by 1840 his beers were only a memory. 

“ There is no doubt in the writer’s mind that had the early shippers only 
kept up the quality of their beers, the whole of the Indian trade might have 
been in their hands at this moment. Although plenty of good beer went 
out, the general quality almost invariably fell off or failed to meet the 
public taste after a few shipments. Occasionally such bad beers were in 
the market that it was inevitable people should say : * W ell, if we can’t get 
better beer than that we might as well brew our own, as we couldn’t pos- 
sibly brew worse this certainly occasioned at least one essay in the early 
days of Indian brewing. 'J he shipments of beer for the use of the army 
were not a very great, if any, exception to this rule. Plenty of good beer 
went out, but, every now and then, the Government was startled by thou- 
sands of hogsheads of beer proving so bad that they had to be run 
into the nearest sea or river. It was thus no peculiarly favourable local 
circumstances which caused the rise of the brewing industry in India. 
There are no such circumstances, there are difficulties which every English 
brewer who goes to India looks upon at first as insuperable ; but beers which 
did not meet the public taste and were inferior and bad, coupled with high 
prices, gave the Indian brewer his chance. All that the Indian brewer has 
in his favour is being nearer to the markets he sells in. Against this he 
has endless difficulties ; he has to import and order, and often pay for 
ahead, his hops, casks, machinery ; he has to keep in reserve duplicates of 
everything likely to break down. He has to import all his supervising staff 
of servants ; if lie gets an unsuitable man he has to put up with him. His 
most serious difficulty is, that owing to the above circumstances and from 
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having to do all his own malting, he has to employ three times the capital 
he would have to do in England fora similar trade to his own” 

«* The writer’s experience,” continues Mr. Whymper, does not go back 
beyond *866. In that year, and for several years after, the declared quan- 
tity was about 200,000 barrels ; it is now about 60,000 barrels. The value 
was then about £600,000, and it now averages about £200,000. The 
quantity of beer brewed in India in 1866 was probably not more than 2,500 
barrels, certainly not more than 3.000, whilst in the present year it will pos* 
sibly reach to 170,000 barrels and will certainly be over 150,000 barrels. 
The limit of the whole trade to be done with the European population of 
India is probably 250,000 barrels.” 

0 The trade will not likely expand beyond this until the Government 
relaxes certain rules, which, whilst they restrict the sale of beer in some 
districts, unquestionably foster the consumption of spirits. In Southern 
India, for instance, the brewer is not allowed to brew beer for native con- 
sumption above a certain alcoholic strength, and this strength is not suffi- 
cient for the native palate.” 

burning to the official records of the Beer Trade the following table 
may be given of the foreign beers brought into India. It will be observed 
that the imports fell off steadily from 1866 to 1878-79, but that from the 
latter date they have since steadily improved, until, at the present time, 
they are nearly as large as they were prior to the existence of Indian 
breweries : — 
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If to the imports of last year be added the amount of beer made in 
India during the year 188S-S9 (vis., 5, 1 65, 138 gallons), the total consump- 
tion in India must have been for that year 7,563,718 gallons, fully three 
times as much as in 1866. For further particulars regarding the trade in 
Malt Liquors the reader is referred to the article Narcotics, section Malt 
Ltciuors, pp. 328 — 330. 
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MALVA, Linn . ; P/., 20 

Malva parviflora, Linn . ; PA Pr. /»</., ya/ ; Malvaceae. 

Vern. — N arr, panirak, supra , sonchal , nanna, gogi sag, Pb, 

References. —Stewart, Pb. PL, 23; Murray , PL Drugs, Sind , 57; 
Pharmacogr. Indica, 228 ; Gazetteers : — /V. IP. Provs /F., <55 */ A., / 

Journal, Agri.-Horti . Society XIV. 9 7/ Indian Forester , VI II., 777. 

Habitat. — A small/spreading herb, found in the North-West Himalaya 
(altitude 1,000 to 2,000 feet), also in Upper Bengal, Sind, and the Panjab. 
Distributed through Europe, the Levant, Arabia, and Nubia. 

Medicine. — The seeds are used as a demulcent in coughs and ulcers in 
the bladder. 

Food. — Frequently eaten as a pot-herb by the Natives, specially in 
times of scarcity. 

Domestic. — In Kanawar the root is used by women to cleanse their 
hair; woollen cloth is also washed with it. Bellew states that the root is 
employed as risk a khatmi (see Althaea rosea). 


M« rotundifolia, Linn , / FI. Br . Ltd 32°. 

Syn. — M. vulgaris, Fries. 

The Flora of British India describes two varieties under this species : — 
Var. 1, borealis : Bengal : Mysore. 

Syn. — Al* rotundifolia, Roxb . ; M. borealis, Wallm ., et Boiss . ; M. 
rotundifolia, var. (5 in IF. & A. Prod . ; M. parviflora, Huds . 

Van 2, reticulata: Bengal and N.-W. Himalaya. 

Syn. — M. ROTUNDIFOLIA, va r . a in IF. & A . Prod. 


Vern. — Sonchala , hhubazi. Hind. ; Kukerai, Pushtu. ; Chandiri, hhabazi 
(seed and fruit), Sind; Trikdla malic, Tel. 

References. — Elliot, Flora Audit., 184; Aitchison, Botany Afghan Delimi * 
iation Commission ; Murray, PL and Drugs, Sind , 58; Atkinson, Him . 
Dist., 3 o 6 , ?4t J Gazetteers iV.- IF. Provs., IV., 68 ; Mysore and Coorg, 


A, 56 - 

Habitat.— A much branched spreading herb found in the North-West 
Provinces, Kumaon, and Sind. Distributed through Europe and Western 
Asia. 

Medicine. — The seeds possess demulcent properties. They are pre- 
scribed in bronchitis, cough, inflammation and ulceration of the bladder, 
and in haemorrhoids ; they are also externally applied in skin diseases. The 
leaves, being mucilaginous and emollient, are employed as an external ap- 
plication in scurvy ; they are also reckoned useful in piles. 

Food and Fodder. — In some parts of Sind, the leaves are eaten as a 
pot-herb. The seeds are also reported by Mr. Lace to be eaten by the 
people of Quetta, and the plant used as fodder for cattle. 


M. sylvestris, Linn. ; FI. Br. Ltd., I., 320. 

The Common Mallow. 

Vern. — Vildyati-kangai, gulkheir, Hind. ; Khatmi (Patna), Beng. ; Kauji , 
tilchuni, N.-W, P. ; Gul-i-khadmi, Afg, ; Khabdjhi , Sind; hhubazi, 
tfOMB.; Vilayati-kangoi , Dec.; Khubazi , khxtmi, Arab.; Khubds , 
towdrie, ( ndn-i-kuldgk = crow’s-bread, £/a/?7riV-£/fc/m£^srnaIl-khitnu) , 
Pers Note. —It will be seen from the remarks below that all the pro- 
vincial names for ibis plant that have been derived from the Persian Kangai , 
or Kangoi, and hence probably refer to Abutilon. 

References. — Honigberger, Thirty-five years in the East , 3 oi; Aitchison, 
Botany Afgh. Del. Com., 43 ; Ainslie, Mat. hid., /, 205/ O'Shaughnessy, 
Beng. Dispens t , 2 74; Moodeen Sheriff, Supp . Pharvi . bid. ig, ]?o; Dy . 
mock. Mat. Med. IF. hid., 2 ndCEd., 80 ; S. Arjun, Bomb. Drugs, 18 ; 
Murray , PL and Drugs, Sind , 58 ; Year Book of Pharm ., 1874, 775, 623’; 
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1878, 288 ; Irvine, Mat. Med. Patna, 49 ; Pharmacog., Ind., I., 204; 

Atkinson Him. Dht., 3 o 6 , 741 ; Bird-wood, Bomb. Pr., 10 ; Royle, Fib. 

PI., 263; Gossetteers -.—Mysore and Coorg,I., 58 ; Agri.-Hort. Soc. Ind. 

Journal, XIV., 15 > 

Habitat. — An erect, nearly glabrous herb, met with in the Western Tem- 
perate Himdlaya, from Kumdon, at an altitude of 2,500 feet, to the Panjab 
and Kashmir. Distributed to Europe, Northern Africa, and Siberia. 

Fibre. — The plant abounds in fibre (Royle). 

Medicine. — Most of the malvas contain much mucilage and have de- 
mulcent and emollient properties, but M. sylvestris perhaps enjoys the 
first rank as a medicinal species. To a large extent it takes the place, in 
Asiatic pharmacy, which Althaea officinalis (the Marsh Mallow) holds on 
the Continent of Europe. It appears to have been known to the early 
Muhammadan physicians, who probably derived their knowledge of it from 
the Greeks. The early Sanskrit medical writers do not seem to have placed 
much importance on malvaceous mucilaginous preparations. The modern 
Hindu doctors, however, following perhaps the Muhammadans, prescribe 
such preparations, but having adopted tropical substitutes for Malva, 
have caused a certain amount of ambiguity in their restricted application 
of vernacular names to the plants so employed. Dr. Moodeen Sheriff writes 
under Abutilon indicum — the Country Mallow of popular writers : — 
“ The word kanghi or kangdi is not only used incorrectly in some books 
as synonymous with the Arabic and Persian words khabbdzi , khitmi, 
today i (the names of three different drugs), but is also confounded with the 
word hangout or ' Coongoonie ’ as it is generally written. The latter is 
one of the Dukhni synonyms of the seeds of Setaria it'alica 5 ’ ( Conf '. 'with 
Dictionary Econ. Prod., /., 14 — 77). Dr. Moodeen Sheriff recommends 
that when these words are used to denote Malva sylvestris var. mauritiana 
(the Bengal and Western India form of the species), the prefix vilayati 
(=foreign) should be given, thus vildyati-kangoi. According to Moodeen 
Sheriff, therefore, Abutilon is the true kanghi of India, and the association 
of that name with Malva sylvestris would therefore be incorrect. This may 
be so, but it is more likely that kanghi has a generic and medicinal signi- 
fication, denoting the mucilaginous Malvaceae rather than any one species 
of Abutilon or Malva. At all events, the confusion that has arisen, is in the 
application of that name and its synonyms to closely allied plants which 
all possess the same or nearly the same properties. The bald of Sanskrit 
writers was a cooling preparation made, apparently, from the roots of various 
species of Sida. In the Pharmacopoeia of India the mucilaginous substi- 
tute recommended for mallow is made from Hibiscus esculentus. This is 
described as a valuable emollient and demulcent, also diuretic. Of the same 
nature are the preparations, used by the people of India, made from Cor- 
chorus (see Vol. II , 540 and 543). 

Birdwood suggests that Malva sylvestris is probably the (taKct-yi) 
yjpoara (Malakhf) of Dioscorides, which was known to the Egyptians 
as Khohortcen. But Alpinus figures and describes Corchorus as Melochia. 
Dymock, accepting the same rendering, remarks that “ ■Mahometans 
probably derived their knowledge of its medicinal properties from the 
Greeks. Mauluna Naff describes three varieties, viz. : — ” 

1st — A cultivated kind called Mnlokia. 1 

2nd — A large wild kind called Khitmi. I 

3rd —A small wild kind called Khubdzi. I 

The author of the Makhza n-cl-A dso iya pronounces 5 t j ie j aS f- mentioned 
to be the article now known as Khubdzi . 7 

Dymock adds that “ail parts of the plant are conf , men dedin Muham- 
madan works on account of their mucilaginous and co| 0 |j n g properties, but 
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MANDRAGORA 

microcarpa. 


the fruit is considered to be most efficient.” Irvine speaks of the seeps 
as generally employed, the dose being in infusion %i\ to $ss. Honigberger 
remarks “the seeds are used by the Hakims in cough, and ulceration 
of the bladder/ 5 Commenting on the nature of the todaH seeds of the 
bazars he says there are two kinds, the white (the seeds of Polyanthes tuber- 
osa) and the coloured (the seeds of Malva sylvestris). From the passage 
quoted above it will be seen that Moodeen Sheriff dissents from the opinion 
that Todavi is a Persian synonym for Khtibazi, and Dr. Dymock has deter- 
mined the Persian seeds imported at the present day into Bombay under the 
name Tovedri to be those of Lepidium iberis. 

Ainslie says that “the Hindu doctors prescribe the expressed juice, 
internally, in gonorrhoea, and give an infusion of the root as a drink 
in fevers/ 5 From the fact, however, that Ainslie speaks of the plant, to which 
he refers, as being very common in South India, growing by road-sides and 
having yellow flowers, it seems probable that he refers to Abutilon and not to 
Malva, The leaves of Malva sylvestris are generally reported to be em- 
ployed in the preparation of an emollient cataplasm. Murray writes that 
the plant is largely used by native drug-sellers in the formation of a de- 
coction which contains in addition to Malva, rose petals and sugar-candy. 
This is said to be prescribed in strangury. The mucilaginous property 
of the plant is found beneficial as an external application in irritation of the 
skin, and a poultice of the leaves is sometimes employed in fomentation, 
very much after the same manner as Marsh Mallow is used on the Con- 
tinent of Europe. 

Trade. — The fruit is imported from Persia into Bombay under the 
nam zKIiubazi: it is worth about 4 annas per pound {Dymock) Irvine 
(Mat. Med . Patna ) says that in his time it sold at 5 annas a pound. 

" Food. — Was eaten by the Romans as a vegetable, and where it occurs 

in India it is also eaten by the people like most other species of Malva. 

Malva verticillata, L . ; FI. Br . Ind. y /,, 320 ; Wight , Ic /. 950, 

Syn, ~M. NEILGHERRENSIS, Wight.; M. ALCHEM ILL^EFOLIA, Wall. 

Vern. — Laffa , Assam. 

References. — N.-W.P. Gazetteer , X., 3o6 ; Proceedings of the Rev. & 
Agri . Dept , Agri . File No. 6 , Serial No. 2 8 of 1888 {condition of the 
People of Assam ) . 

Habitat.— An erect annual, or perennial herb, in the temperate Hima- 
laya (ascending from 6,000 to 12,000 feet), from Assam and Sikkim to 
Kumaon and Lahoul. It is found in the cornfields of the Nilghiris. Dis- 
tributed through Europe, Abyssinia. Egypt, Amoorland, and China. 

Food. — This herb is grown in patches on homestead land in Assam, 
where it is a very general custom among the natives to boil the leaves and 
tender shoots, and eat them as spinach with rice. 
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Manalu Oil of Kanara is said to be used for lamps. The plant which 
yields this oil is not known. 

Mandioca or Manioc Meal, see Manihot Giaziovii, Mull., P . i 57 . 
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Mandragora microcarpa, Bert., Solanaceie. 

The Officinal Mandrake. 

V % n .r7 LU T h Ti m i h P. hmunie >\ u f ah > Hind.; Ychruj, Beng.; Kaat-jW, 
Irntn’ 7 L ?°{ a t ta h ,¥ a . la /v y si , r .? n £’ c scrag-al-coshrob, ussul-uUufah 

(fruit), Arab.; Yabroos, vieraim- 
geeati, Pers. The above vernacular names are given on the authority of 

M d P°t Se f ' rdw ° 0d ’ S Bombay Pr °ducts, 6r ; also Irvine’s Mat 
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Habitat. — Indigenous in South Europe and Asia Minor. The indi- 
genous species met with in India (M. caulescens, Clarke, FI. Br. hid. IV., 
242) occurs in Alpine Sikkim at an altitude of 12,000 to 13,000 feet, it 
is not known whether the roots of that species possess the medicinal pro- 
perties assigned by older writers to the Mandrake. 

Medicine. — This plant has been mentioned by Birdwood among his 
dru^s, but without giving any information about iis medicinal virtues. 
The Pita rmacograohia says that the root, as also that of M. officinarum, 
and of M. vernalis, are very nearly allied, in appearance and structure, to 
the roots of Atropa Belladonna, L. (see Vol. I , 351 — 353)*. O’Shaugh- 
ness y ( Beng . Disp„ 466) says that the root was celebrated in the magic 
rites and the toxicology of the ancients and is known now in the bazars of 
Central Asia and Northern India. Its properties are said to be identical 
with those of Belladonna although weaker. Dr. Dymock informs the writer 
that it is worn as a charm in India. Irvine mentions that the drug is 
used in Patna as a narcotic in doses of £ to l grain. | 

MANGANESE, Balt, Geology of Ind., III., js6. 

The ores of Manganese are numerous and somewhat widely dissemi- 
nated, though they rarely occur in any quantity in one place. Ball states 
that the commonest ores in India are Manganite, or the gray oxide ; Wad, 
or the earthly protoxide ; Pyrolusite, or the black peroxide ; Psilomelane, a 
combination of the oxide with baryta ; Kausmanite or peroxide occurring 
with other ores of the metal; and Braunite, or binoxide in combination 
with iron peroxide, silica and magnesia. 

Manganese. 

Syn. — Braunstein, glasseise, Germ.} Savon du verre, Fr. ; Bruin- 

STF1N- 

Vern. — Veraxi&c^kolsa-ka-pat'iar. ingani, missi siyd, Hind.; Nijni, in- 
jani, tngani, jttgni. Pc. ; Iddali kalu, Tel. 

References. — Baden Powell, Pb. Pr„ too ; Mason's Banna, 570, 5<?7. 7 J5 • 
Balfour, Cyclop., 11 ., 3 44 ; * Urc . Diet Indus. Arts and Mann., 111 ., 3$ ; 
Madras Manual , of Admit., II., 36 ; Manual, Coimbatore District, 23 • 
Settlement Reports Nay pore Di'trirt. Sup. 216 ; Tropical Agril., Feb. 
iSy, p . 300; Forbes Watson's Ind. Surv., I., 406. 

Occurrence. —The following short account of the presence of the ores 
of manganese in India has been principally' extracted from Ball's Econo- 
mic Geology { l . c.), to which the reader is referred for fuller informa- 
tion : — 

Mang vnese ores are chiefly found in the older crystalline or metamorphic 
rocks, but they occasionally occur in younger sedimentary and unaltered for- 
matios. In India, indeed, a not unfrequent source is laierite, though in such 
a rock, as might be expected, the deposits are not constant over large' 
areas. “ It is possible,” Ball writes, “ that manganese is much more abun- 
dant in this association than is generally thought, since on the weathered 
surface it resembles ordinary laterite and might easily escape detection.” 
Ores of manganese occur in Madras, in the Nilghiris, Mysore, Kada- 
pah, Karnul, Bcllary, Vizagapatam, and Hyderabad. In Bengal, man- 
ganiferous limonite is found in some abundance in the neighbourhood of 
Chaibassa in Stngbhum. In the Central Provinces a deposit of manga- 
nese ore is met with in theneighbourhoodof Gosalpur in the Jabalpur district, 
and in the metamorphic rocks north of Nagpur a rich black oxide is said to 
be abundant ; an impure ore, probably of little value if saleable at all, has 
also been found in t> e red clays of the Kamthi series around Malagarh in 
the Berar, Wun district, and an impure psilomelane in the South Rewah coal- 
field. In Raji-utana a mixture of limonite, magnetite, and oxide of man- 
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ganese is found in the iron mines of Bhangarh in Ahvar State, and small 
veins of oxide of manganese occur in fault rock near Dabunda in Bundi 
State. Deposits are said to have been found near Wodoorti, a locality in 
the Dharwar district of Bombay, but no recent account of the ore is avail- 
able. In Lower Burma, the occurrence of manganese ores has been de- 
scribed at three localities in the vicinity of the Great I'enasserim river ; one 
on the bank of the Thugoo stream, one on the Therabuen and the 
third at an intermediate spot where the Great Tenasserim intersects an out- 
crop of the ore. No opinion could be formed as to the extent of the deposit 
owing to the scarcity of stream sections, and the thickness of the vegetation, 
but it was thought to be not improbable that a bed of ore, several square 
miles in extent, existed, which united the three localities. Even without this 
being necessarily the case, it was said that sufficient to pay working could 
be obtained at these points. The ores consisted of black and grey oxides 
and wad. Mason states that he has seen manganiferous iron from one of 
the islands south of the Mergui. Pyrolusite has been obtained from Upper 
Burma, but nothing is known as to the mode of its occurrence. 

Analyses of Indian Ores. — Specimens of ore from Vizagapatam and 
Bimlipatam, were analysed by Dr. A. J. Scott in Edinburgh, who found 
them to contain 73*7 and 76 1 per cent, of red oxide of manganese respec- 
tively. The former, which from the analysis is considered by Dr. Scott to 
approximate most nearly in character to a variety called marcellin” from St. 
Marcellin in Piedmont, is said to occur in large irregular masses of several 
tons* weight, probably included in laterite. Manganese oxide is reported 
to be obtainable in Bimlipatam for 2 annas a maund (Vizagapatam Dist 
Man . , 755). Samples from Golaspur in the Jabalpur district were analysed 
by Mr. Mallet and were found to contain 75*86 per cent, of manganese 
calculated as theprotosesquioxide and 9 96 of oxygen, giving 15*25 per cent, 
of available oxygen — an amount considerably above the average. This 
valuable ore was found to occur somewhat obscurely in laterite, but did not 
form either a regular lode or vein, nor was there any apparent connection 
between it and the underlying transition rocks. Mr. Medlicott, who exa- 
mined the deposit, however, saw no reason for doubting, in spite of the 
irregular mode of occurrence, that a large supply of the ore might be ob- 
tainable. 

v An analysis of a sample of the ore from Ramtek in Nagpur was 
made by Mr. Mallet, who found that it contained 78*64. to 79*39 per cent, 
of the sesquioxide, giving 9*7 1 per cent of oxygen, a somewhat lower propor- 
tion than the ordinary commercial ores. The deposit, however, is near the 
surface, would be -easily worked, and has been described as being ten feet 
thick and extending in a norlh-west to south-east direction for a quarter of 
a mile. 

Medicine — Several of the compounds of this metal are, owing to their oxi- 
dising properties, of considerable value as disinfectants. At one time a mix- 
ture of sulphuric acid with the black oxide was used for purposes of 
fumigation, but is little employed now-a-days. Condfs-fluid consists of 
an impure permanganate of potash, which salt is a valuable disinfectant, 
and mild astringent. 

Industrial Uses — The uses to which the ores of manganese are put in 
the arts are somewhat varied. The peroxide is extensively employed in glass- 
making, to destroy the green colour of glass, which it does by converting the 
protoxide of iron into the peroxide ; when added to excess it gives the glass 
a red or violet colour. The same oxide is used in porcelain painting 
for the fine brown colour which it yields. It is also employed for glaz- 
ing pottery, and in the preparation of enamels. Its most valuable property, 
however, is the ease with which it gives off oxygen off the (application of 
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heat, a property which is largely taken advantage of in the arts. It is also 
used in the manufacture of chlorine and calcium chloride. 

Of late years the ores of manganese have been extensively utilized in the 
manufacture of iron and of steel, by the Bessemer process, the latter espe- 
cially. Manganese in the mctallic state is said to deprive iron of its magne- 
tism. Lately a process of application of this principle has been invented' in 
England, by means of which the metal in the proportion of 27 per cent, is 
mixed with the steel used for ship-building ; and it is contended that this 
mixture deprives the steel of its magnetic influence on the ship’s compasses. 

MANGIFERA, Linn.; Gen . PI., /., 420. 


A genus of trees which belongs to the Natural Order An ACARDIACE.SE and 
comprises some 30 species, which are found in tropical Asia, chiefly in the 
Malay Peninsula. 

Mangifera foetida, Lour. ; LI. Br. Ltd., II., 18 / AnaCardiace m. 

Syn. — M. Horsfieldii and M. fcetida, Miq. 

Vem. — La-mote , Burm.j Bachang , Malay. 

References. — Kurs, For. FL. Burnt., /., 30s ; Miq., FI. Ind. Bat., I., Ft. 2, 
632 ; Mason, Burma and Its People, 448, 774. 

Habitat.— A large tree, native of Malacca, Penang, and Singapore (cul- 
tivated in Southern Tenasscrim) and distributed throughout the Malay 
Peninsula. 

Food. — Produces pink or dark red flowers, and a coarse-flavoured fruit 
which is eaten by the natives, and for which the tree is cultivated. Mason 
says: “This is a large Mango cultivated at Mergui, and is quite a favourite 
with the Natives. It has an odour resembling the dorian, and like that has 
been introduced from the Straits.” Rumphius states that the fruit when 
eaten excites “ cold exanthemata and fevers,” and that it ought never ** 
be used except when very mature. 




M. indica, Linn. ; Ft. Br. Ind., II., 13. 

The Mango Tree. 

Syn. — M. domestica, Gcertn. 

Vern. — Am, amb, amchtir (unripe fruit), am-ki-guthli (seeds). Hind. ; Am, 
ambra, Beng. ; Uli, Kol. ; Ul, Santalj Jegachu, bocho, Garo; Gha- 
ridm, dm, Assam; Am, Ukiya; Tsarat-pang, Magh. j Am be, Kurku • 
Ama, Baigas; Marka, GoND; Amb, dm, dnv. N.-W. P. j Am, amb ’ 
m areas hi, Pu. ■ Amb, amu, Sind ; Amba, Am, Ambecha jhar, Dec. ; Ambo 
amba , am, amb , Bomb.; Amba, MaK.; Ambo, Guz. ; Am, amb, dnv, 
I3un deck hand ; Mad, mangas, mam-marum, Tam. : Elamdvi, nidmadi 
mdmid, mdrnidt, utakandamu, guggu-m dm idi, tiyya mdmidi, racha 
ntamidi, rndvi, mamadichitii, tiya mumidi, Tel.; Mavina, mdvit, amba 
Kan.; Mava, mampalam, manna. Malay.; Thayet, Burm.; Mahan- 
damn, ctamba (wild), amba (cultivated). Sing. ; Amra, chutu (the juicy) 
madha-dut (messenger of spring). Sans.; Amba, naghyah, Pers. * 

References .—Roxb., FL Ind., Ed. C.B.C., 215; Brandis, For. FI., 12s • 
Euro, For . FL Burnt., 0 04 ; Bcddome, FL Syh., t., 162 ; Gamble, Mart 
Tintb., 1 07 ; Dais. &’ Gibs., Bomb. FL, St; St eve art, Pb. PL, 4S ; DC. 
Origin Cult. PL, 200; Rkcede, Hort. Mai., IF., t., 1, 2; Elliot, Ft.' 
Andhr., so, 64, 110, 1 / J, 162, iS 3 ; Mason, Burma and Its People, aaj 
774 i U. C. Dutt. Mat. Med Hind., 140 ; Dymock, Mat. Med. IV. Ind! 
2nd cd., tq6; Phamnacographia Indica, 1 38 l ; S. Arjun, Bomb\ 
Drugs, 32 ; Murray. PI, and Drugs, Sind, 87 ; Year Booh Pharm ., 1880 
$06; Irsinc, Mai. Med. Patna, 120; Butler, Med. Top. Oudh and Sul- 
tanpore, 4; Maclcad, Med. Top. Bishnath , 16; Buchanan, Statistics of 
Dinagepore, p. i$6; Baden Pose ell, Pb. Pr„ 338 , 3 g >7 i Atkinson, Him 
Dist ,711.741 ; Ec. Prod., A\- IT. Prove.. Pf. V., 57 ,• Lisboa, U. PL Bomb ' 
S 3 , 2$0, 237, ?5p, 279, 284, 2S9, 2Q! ; Birdveood, Bomb. Pr., 18, 146, 2 i n 
261 ; Roylt, III. Him. Bot.,s 3 , 2^7 • Atkinson, Gums and Gum-resins 
7 ; MiCattn, Dyes and Tatis, Beng., 85, t 39 , ’44, ’60, 165, 168; Buck 
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Dyes and Tans , N.-W. P., 83 ; Liotard, Dyes , 33 , 112 , App . VIII. ; Rep. 
Hort . Gar., Lucknow, Match 1884 ; 2 / 4; Rep. Bot . Gan Gaiiesh 

Khind, Poona, 1882, 4; 1885, 4 ; 1885 , 3 / PFafctm, 7 ^., 4, 20, jj, 50 • 
Wardle, Rep . 7a7*s, /«</., 4/, 4?/ Ayeen Akberi (Gladwin 1 s), 

Trans., L, 84; II*, 3, 4L 4$ f Blochtfiann* $, 67 ; Wallace, India in 1887, 
243 / Smith, Die., 263 ; Kew Off . Guide to the Mus . of Be. Bot., 36 ; jfife'iy 
Ojf. Guide to Bot . Gardens and Arboretum, 44, 71 ; Kew Bulletin, 1889, 
23 ; Darrah, Note on Cotton, 31 ; Report , Forest Admit., Ch.- Nagpur, 
1885 , 6, 2Q ; Linchoten , East Indies (1598)) Ed. 1885, II 23 ^0 26 ; Agri 
"Hort. Soc., Ind: — Trans*, I., 21 ; If*, 13-16 (App.), 298, 300, 307 ; III., 
58, 61 , 6 <>, 67, 68; IV., 104 , *49> *79 i VI. (Pro.), 60 ; VIL, 104 ; Pro., 45 , 
186 ; VIII*, 222- Journals, 1., 262-273; II., Selc., 373 ; ///., Pn>., j<?2; 
/F., 54, 215; Selec.,89, 141; Pro., xci. ; VI., 44; Sel., 107 ; Pro., 107, 
108; VII., 71 ; Sel., 55 ; Pro., 31 ; VIII., Sel., T36 , i38, 165 > 178; IX., Sel., 
36; X t. Pro., 40, 1 os ; XL, Pro., 48; XIII., Sel., 59, 60, 61, 63; New 
series: — I., Sel., 59, Pro., 37; IV., Pro*, 13, 14 ; V., 74 ; VI., 118-123, 141, 
142 Pro., 2; VIL, 325-327 9 Pro., (l883), 124, 136, 137, 148; VIII., 260-277, 
292-305, Pro., 42, 43 ; Gazetteers Bombay, IL, 39, 355; IV., 23, 24; V., 
23, 24, 285 , 36o ; VI., J2 ; VIL, 38, 39. 40, 4T ; VIII., 94, 95 ; XL, 98; XIII., 
23, 294; XV., 2l, 72; XVIII., 41; N.-W. Provs. 80 ; III., 238 ; IV., 
I xx. ; X., 308, 711.; Oudh, II. , 3j3 ; Mysore and Coorg, I., 53, 59; Settle- 
ment Reports:— Panjab, Gusr at Dist., i3 4 ; Kariial Dist., 16; Hoshidr - 
pur Dist.y 12; Sialkot Dist., J f ; Siml't Dist., xliv., App. II. H.; Kohdt 
Dist., 30; Rohtdk Dist., 78; Delhi Dist., 27 ; Hazara Dist., 94; N.*W. 
Provs Shajehdnpur Dist.% IX.; Allahabad Dist., 38; Centred Provs 
Upper Goddvery Dist., 38; Mundla Dist., 88; Chindwara Dist., III.; 
Nimar Dist., 201 ; Port Blair, 1870-7 r, 33; Hunter , Orissa, II., 5; App. 
I., 158; App. IV., 179; App. VI. ; Aplin . Rep. Shan States, 1887-88 ; 
Manuals Bombay, Reu. Accts., p. 102; Madras, Trichinopoly Dist.,7 8 ; 
Cuddapah Dist., 56, 263; Indian Forester, L, 363 ; III., 201, 237 ; IV., 
230; VI., 240, 298, 32 t, 338; VII L, 402 ; IX., 211; X., 31, 470, 543 • 
XL, 18; XII., 73, 188; XXII., App., 27; Kill., 720; Indian Agriculturist, 
Augt. 14th, 7886; J $th June, and loth Augt . 1889 . 

^ ^Habitat. — (8 large, glabrous tree, found on the Tropical Himalaya, at 
'Etudes of 1,000 to 3,000 feet, from Kumaon to the Bhutan Hills, the 
y a Tsia Mountains, Burma, Oudh, Lower Hills of Behar, and in the 
or estern Peninsula from Khandesh southwards. Cultivated as far west as 
Muscat, in all Eastern Asia, and general in the tropics. DeCandoIIe 
writes: “It is impossible to doubt that it is a native of the south of Asia or 
of the Malay Archipelago, v'hen v r e see the multitude of varieties cultivated 
in these countries, and the number of ancient common names.” 

History. — From its indigenous home in India, which, according to De 
Candolle, was the region at the base of the Himalaya, especially towards 
the east, and in Arracan, Pegu, and 'the Andaman Islands, the cultivation 
of the fruit must have spread at an early age over the Indian Peninsula. 
According to Rumphius, it has been introduced into certain islands of the 
Asiatic Archipelago within the memory of “ living men,” while in others it 
has existed from a remote date. 

There is no doubt that sit has been known and cultivated all over the 
peninsula of India from a very remote epoch. It is closely connected with 
Sanskrit mythology and is mentioned in many of the old tales and folk lore 
of the Hindus. 'Linschoten, in his Voyage to the East Indies, mentions 
several varieties of mango, and his description indicates a very wide spread 
cultivation at that date. Abul Fazl, in the Aiii-i-Akbari written about the 
same-time (300 years ago), describes a large number of cultivated races 
^and states that “ Mangoes are to be found everywhere in India, especially 
in Bengal* Gujrat, Malwa, Khandesh, and the Deccan,” localities all 
famous for the fruit at the present day. Talking of Behar /he notices an 
- interesting race, produced by cultivation (which also exists at the present 
day), “not so high as the ‘ordinary stature of a man, and producing very 
delicious fruit.” 
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Cultivation* — 'flic eiitor is indebted tor the following account of the 
chief races of cultivated Mango, and of the methods pursued in growing 
them, to Mr. Maries of Darbhangnh, an expert on the subject : — 

Origin . — **The cultivated mangoes of India have arrived at a great 
stage of perfection and consist of very numerous races, although these are 
unknown to' most people, except as Bombays, Ltingrahs (Leilgras), and 
Maldas. 

The many dozens of sorts sold in the bazars under these three natnesMiavc 
given the idea that there are only three kinds of mangoes fit to cat. These 
three names really represent three distinct strains of cultivated fruits. It is 
interesting to note the changes that have taken place in these fruits The 
form or shape has continued almost the same as that of the wild varieties, 
hut the flavour has developed from “tow and turpentine to something 
too exquisite to express in words each good variety having a flavour of 
its own. On examining, for example, the outline of the Kangra varieties, 
one notices the true shape of the Bombay u nfooz, one of the finest man- 
goes ; also in the Tirhoot mangoes, one sees a great similarity to a sort 
called 44 Kishunbogn. ** f have seen two types of wild mangoes; one very 
variable from Kangra, and one from Sikkim, but these may be viewed as 
manifesting the two great shapes of cultivated mangoes. 

Improvement by selection . — The latter wild sort is evidently the progeni- 
tor of the Malda cultivated varieties ; the Kangra form migl t naturally be 
viewed as the ancestor of the Western Indian sorts, but these two wild 
varieties almost unaltered have been met with under cultivation in Tirhoot, 
and thev produce all the different families of cultivated mangoes, ns the 
result of accidental or artificial selection* '1 ill recently mangoes were 
always planted from seedlings, and even now this is frequently the case, 
When the trees fruited, the good sweet ones were allowed to grow*, while 
the sour and worthless were cut down and used as firewood, in this way, 
selection took place and is going on at the present time in Tirhoot and Nor- 
thern Bengal, and I suppose in other districts. The intercrossing of the 
flowers of the primary races has produced innumerable subvarieties of 
fruit of all sorts, sizes, and quality, only the best of which have been 
grown and propagated to any extent. 

Propagation*— Mangoes are propagated by inarching, that is grafting 
In approach. They can be grafted in other ways, but inarching is the 
simplest. They can be also grown from seeds, "in fact if only the finest 
and best sorts be selected, the chances are that 50 per cent, will be as 
good as the fruit sown, a few* better and the rest worse. 1 should advise 
planting seedling mangoes, where grafts arc difficult to obtain, taking 
for the seed only such *orts as Afoos Puary, Kishenbogh , Durbhttngah f 
Bombay, Furlce and good forms; and then only fiom well-formed, quite 
ripe fruits. The season of ripening too might be prolonged if such kinds 
as Rhori Budaya, Mohur Thahoor , and other Bodnya sorts were used for 
seed. This was done on rather a large scale in Durbhungah A good 
mango seed should never be thrown away; always plant it if possible. 

Soil and Cultivation . — Mango trees grow everywhere in the plains 
of India The home of the tree in the Himalaya is from 1,000 to 2,000 feet. 
It seems to grow as well in a swamp ns on a bund, but the best fruits 
and finest trees in the plains are always produced on trees grown on 
raised ground. The soil docs not seem to interfere much with the tree. 
In Bengal, it grows equally well in a rich deep river deposit, in clayey, 
or in sandy soil In Gwalior we have fine trees in kankar, with enor- 
mous ctops; of fruit. The best place to plant mangoes is on a raised, 
wdl drained piece of land with a good depth of soil. When the trees 
are \mmg, the land between them should be well cultivated every year, 
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and round the young trees the ground should be dug up and stirred fre- 
quently. When the trees are about io feet high, the ground for a space 
of io or 12 feet all round should be dug up in January or February and 
manure well mixed with the soil. In Bengal, where irrigation is not 
generally necessary, this manuring would be best done after the fruit has 
been gathered. In Central India I do it in February. Where mango 
trees are irrigated, as they are in Gwalior, Allahabad, and other similar j 
localities, no water should be given after the rains to fruiting trees ; allow | 
the plants to dry up and get well ripened. If this be done, a crop of fruit 
every year will be the result. Our trees are about 20 feet high. We do 
not irrigate after the rains. We dig up and manure the ground around 
the trees in February, and when the fruit is set we water from a well, , 
every 8 or 10 days, till it becomes ripe, and the rains begin. This treat- ’ 
ment has been carried on for two years ; we had a good crop last year ; t 
this season we have an enormous one. If irrigation is carried on all the \ 
year rrund, the flowering season is brought on prematurely, the flowers j 
are deformed, and become large masses of leafy flowers that hang on j 
the trees for months and produce no fruit. j 

Planting . — The best time to plant mangoes is in the rains — July. The | 
native method of growing plantain trees round them is very good, but , 
instead of planting one or two for €c luck, 55 I grow four or five for shade ' 
and protection, taking them out when the mango tree is strong enough 
to stand the rlimate. In laying out a plantation the trees should be put at 1 
least 30 feet apart. The holes for planting should be prepared six months 
beforehand, dug up well, and a little very old manure mixed with the 
soil. 

Cultivated Races. — Of cultivated sorts of mangoes I have collected 
upwards of 500, and from these have selected too good ones. Mangoes 
may be obtained to fruit in succession, from May till November. Thus 
the Bombay Afooz fruits m May. The Kuabogh of Tirhoot also does so. 1 
while the Budavas and Kailkees fruit in September to November in 1 
Tirhoot and Malda. In 18S5, i n Durbhungah, I had mangoes every daj 1 
for five months. In that year a list of fruits was selected and grafts were . 
made of all. These were grown in model plantations. One plantation of 
r about 125 trees was selected from stock derived from the Madras Horti- 
cultural Society, Calcutta Nursery men, Chanchal estate, Malda, and Bom- 
ba)' : the sorts planted were as follows : — I 

Madras , — Peter mangoe, Goa, Mulgova, Komaine, Ameercola, Dil- | 
pusund, Wallajah pusund, Office pusund. 1 

Malda* — Fuzleebewa, Bura jalli bund, Chota jalli bund, Latcuspu, 
Mohunbogh, Lumba budaya, Dilshoj. j 

Dnibhungah. — Kuabogh, Durbhungah-Bombay, Gopalbogh, Kakoria 
fcucumber-mango), Gobinpoor-ka-Sinduria, Khupurwa (camphor). The 
melon mango, peculiar to this district, is known as Naroi-ka-kerbuza, 
Mohidinugger kerbuza. Dhoola walla kerbuza also Nursinghbogh, Maha- 
raj pusund, Derruna, Kishenbogh, Gowrays, Bhoopolie, Kurrelna, after 
the fruit Kurela and many others. 

Bombay. — Pieary, Afooz, Salem favourite. — In laying out a plantation 
of mangoes the trees should be so arranged that the season of ripening 
comes in order : the early mangoes planted to the east, medium mangoes 
in the middle, late magoes, west. In the large Durbhungah plantation of 
about 65 acres, there are three sections arranged as above. 

The following descriptive list of good sorts of mangoes may be found 
useful ; it is referred to five sections : — 

I. Afooz. — This is the celebrated Bombay mango, a lovely orange colour, 
with reddish flesh. It is really not a Bombay fruit at all, but probabh 
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came originally from Salem. Absurd prices arc often paid for this fruit, as 
much as R60 per 100 being given by dealers. Like most mangoes this 
should never be eaten fresh, but should be gathered ripe from the tree 
and laid upon a shelf for a few days to fully mature. _ Weight, S to is ozs. 

Kuabngh. — A Tirhoot mango, of which the quality is as good as the 
finest Afooz. It is a small green fruit and ripens early. The name signifies 
* crow’s food/ It? weighs about 4 ozs. Season May. 

DurbU u nga h- Bombay. — This is the Bombay of the up-country gardens 
and about the best known mango. A very old plantation exists at Norgona, 
Durbhungah, and another called the Lakh Bagh, near Somnspur, had 
once upon a time a lakh of trees, said to be of this kind. Season May, June. 

Satada. — A whitish variety of the above, better in quality f think. 
Season May, June. 

Gopalbogh. —A Mnkla sort. This is the celebrated Malda kind said 
to be equal to the Afooz. It hangs till late in June, and is a superior fruit. 
It is very like Durbhungnh-Bombay but smaller. Weight, 6 ozs. 

Kahorta (cucumber-plantain). — Very like a cucumber, often 7 to to inches 
long by 2$ inches wide ; a most luscious, refreshing fruit; weighs from 
10 ozs. 'to i lb. It is a plentiful variety in Tirhoot, but is seldom gathered in 
good condition, and is often sour. When gathered ripe from the tree, and 
kept for a couple of days, it is a perfect fruit. 

Kurrclna. — Named after Kurcln (Momordica). This is a variety of the 
cucumber mango, smaller and covered over with greenish warts like a 
Ktirela fruit. It weighs 8 to 12 ozs. Season July-. 

Ban ha that is, ‘ twisted/ This is a large green fruit totally unlike any 
mango I know. It is twisted, weighs ill and nas a strong flavour; it is a 
very rare sort. Season July. 

Amccrcola.— Madras' fruit ; weighs to ozs., has a rough skin like an 
orange, a very peculiar shape, and very distinct. Season July. 

Dilptnu nil. — Several fruits bear this name, and the one I received from 
Madras is like the Durbhungah chnpki (flat) or chupra. It is a desirable 
fruit and very good looking. Season July. 

Burma or Dcrittna , from Lawanie *1 irhoot. The true sort is one of the 
finest of mangoes. It varies in size from S ozs to jib, and is a round 
yellowish iruit of most exquisite vanilla-like flavour ; the flesh is rather hard, 
but melts in the mouth. There is another variety of this, a red fruit, which 
at first sight might be mistaken for a Blcnliiem orange apple. Season June 
and July. 

Ktiber.b gh Durbhungah — A celebrated fruit, which, since the railway 
has been opened, is sold with Gowraya Malda by thousands in the Calcutta 
markets. It is a round fat mango, of first rate quality. Season July, 

Kishcr.bogh . — This fruit often hangs on the tree till the seed germinates 
inside. 1 have had several examples of this, in which the young plant has 
grown completely out of the fruit. The flesh of the mango in these cases 
had become quite hard, and tasted like a carrot. 

I.crnsa or Lerrna — (from Dad In, a sweetmeat). This is the most 
beautiful of all mangoes, the mixture of orange red and green, in stripes and 
blotches, resembles the colouring of a ripe apple. Season July. 

Shah ptnunt — (generally called Malda). A fine large, irregular shaped 
fruit of fair quality, largely grown ns it is hardy and a good cropper; some 
of the fruits weigh rib. Season June and July. 

G cat ray a Malda . — A Tirhoot mango, also called " Safa da Mahin ’’and 
" Tikari. ” A good specimen of this is one of the finest mangoes in India. 

It cannot be mistaken, as it is the tvpe of the large class of raised stoned 
mangoes It has an aroma and flavour distinct from those of any fruit 
1 knew. The skin is as thin as writing paper, and the stone so tender 
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that when cut, the knife often goes through it. There are many forms of 
this race; the best I have named after Mr. Buckley, as Buckley’s Gowraya 
Malda 

Kumukht. — The skin of this is rough and leathery ; it is a very irregular 
shaped round fruit, often with the pistil scar or ” Nak 99 developed in a 
most curious way; a fine flavoured and rare fruit. Season July. Weighs 
8 ozs. 

Buhpali . — A small ovoid mango, often perfectly crimson, vermillion, 
and yellow in colour, perhaps the best of all mangoes. I have obtained it 
from several places in Tirhoot, but always of the same fine quality. Season 
July. Weighs 6 ozs. 

Inerna — (meaning spontaneous). This is the largest mango, some speci- 
mens attaining a weight of 4 flj. It is of good flavour, but is a rare fruit. 
Season July and August. It came up from seed in a native gentleman’s 
garden in Durbhungah and only one tree was supposed to exist. 

Nursinghbogh—K blue mango weighing islb. It can be readily distin- 
guished by its leaf which frequently is as much as 1 8 inches long. Season 
July and August. A good fruit. 

Maharaj pusund — A Tirhoot fruit of fine quality though common and 
well known. Weight 6 ozs. Season July. 

II. Kerbuza mangoes. — We come now to a distinct class of mangoes 
called in Tirhoot kerbuzas or melons, from the musk scent they possess. 
There are three good kinds, all of which are of fine quality and ripen late in 
July, Naroikakeibusci , Mohedenugger kerbuza , and Dhoola walla kerbusa , 
all three shou J d be in every collection. 

III. Budayas .— The above mangoes are generally all over by the end of 
July, but sometimes hang till August. The class of mangoes called 
Budayas and Maldas (true) have all peculiar shaped fruits, and seldom 
ripen before the middle of July, and with care and protection will keep till 
October. These fruits may be seen hanging on the tree in October protect- 
ed by little Bamboo baskets from wasps, birds, &c. In 1885, I had some 
fruits gathered fresh from the tree in excellent condition on the 30th October. 

Khari Budaya— Ripens first. Season July-August. Weighs 8 ozs. 

Terha Kellua — (The crooked plantain!. Alwajs a long, ugly fruit, with 
the stalk on one side, hence the name. Weighs 1 to 1 ^Tb. It comes from 
Chanchal in Malda. 

/ Fzizlee Bewa, — The large mango one sees in Calcutta, weighing 1 to 
2B3, very common in the bazar there in August; these fruits sometimes fetch 
as much as 1 rupee each. 

Jalli bund (seed in a net), because after the skin has been taken off, 
the flesh appears to be in a yellow thread net ; this is from Malda, and is 
an excellent fruit. Season August and September. Weighs 1 to i^Ib. 

Durbhungah Budaya — or soitria budaya — a very first class mango, 
flattish and good looking; it has no fibre, a very thin skin, and a small 
thin stone; ripens August. Weighs 10 ozs. to lib. 

Nukkna Lungra . — So named because the pistil scar develops into a 
prominent nose-like projection. This is a Durbhungah mango and is a 
very good sort. Season, August and September. 

Mohunbogh — From Malda and Monghyr, a very large, round, irregular 
shaped fruit, iMb weight, of fair flavour. 

Mohur Thakoor # — One of the latest and best mangoes, very ugly, and 
very irregularly shaped. They hang on the tree till October; weight 
1 to i|Ib 

Tars— The native name of the Borassus palm. This mango is just 
like the fruit of palm of the same name ; it weighs 1 to is good eating 
and ripens in September. 
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IV. Bornzmtissia (meaning twelve months). There are several varieties 
ot the perpetually fruiting mango, none very good. They arc grown more 
ns curiosities than anything else. 

V. Lvticn — The creeping mango. 

’I his is really not a creeping mango, but a decumbent variety, produced 
bv grafting. There are several varieties of it. Mr. Chatterjee, the Calcutta 
Nurseryman, has one variety that grows along the ground and bears 
small roundish fruits. Another is trained on a machan, and bears large 
fine-shaped fruits. It is a true mango, and a cultivated sport. 1 have 
had samples of fruit of Luitcc ovi from Tirhoot, and they prove to be 
“ Shah putund** and u Dhojla walla kerbuza” 1 am informed these two 
trees were originally staked and trained clown to the ground, and bore 
fruit in this way. After a considerable space was thus covered, even- 
tually the training ceased, and the trees at once grew up and formed 
straight stems.” 

[This form has probably given rise to the accounts of creeping and 
vine-likc mangoes mentioned in the Ain~i Akba n\ by Wallace in his 
“India in 1887,” and by other writers. Con/. with \Villughbeia edulis 
under India-rubber, VoL IV., 363. — JuL] 

Gum. —The bnrk yields a gum, which, according to Atkinson, is fre- 
quently sold in the bazars as guni arabic. 

Dye, Tan, and Mordant. — The bark and leaves yield a yellow dye which 
is not much used. In Monghyr, the bark is employed with that of Bassia 
latifolia, Punica granatum, and Batihinia variegata for dyeing yellow, and in 
Lohardaga it is used in combination with thebarksof several other trees in 
obtaining a permanent black. The Magistrate of Chittagong states that 
in his district “the juice of the hark obtained by simple beating and mixed 
with lime yields a fleeting green dye.” The Forest Officer, Palanpur, 
Bombay, recently sent to the Editor a piece of cotton cloth dyed a bright 
rose-pink with mango bark, turmeric and lime — perhaps one of the best 
colours in the admirable collection of Palanpur dyes kindly furnished 
by that gentleman. Samples of the bark were sent by Government among 
other dye stuffs to Mr, Wardle for examination. It yielded, by his pro- 
cesses. a series of very beautiful though generally light and more or less 
yellow, shades of brown, slate, and drab, when used with cotton, silk,. and 
wool. The pulp of the bruit, also experimented with by him, produced 
yellowish drab or grey shades, which were little aftcctccl by the different 
processes employed for silk or cotton. 

The bark is employed for tanning in the Dacca district and Bnnkura • the 
leaves are similarly employed by the poorer classes in Oudh* The dry 
unripe fruit is largely used as a mordant specially in dyeing with safflower. 

Oil.— -Dr. Cooke slates that ike seeds contain a" large percentage of 
oil, but no information apparently exists, either as to the method of prepar- 
ing it or as to its uses. 

Medicine, — The vruit has long been considered a valuable medicine 
both by Hmdu and Muhammadan physicians, and has formed the subject 
of mam articles by writers on the Materia Medicaof the East Thus, in the 
I>h>nui**rdk *s ?,a connection made of the juice of the ripe fruit, sugar, and 
aromatics is recommend'd as a restorative tonic. It is, however, unneces- 
sary to writer into a d* tailed account of the opinions of older writers on what 
1* aft* r nil an unimportant drug Th * following extract from the recently 
puhl.ci.cd P famine *jra*hiti huiiau together with the somewhat numerous 
1*" t of Special Opinion* below, may, therefore, suffice to indicate the prin- 
cui.d mcdicin d proper tus supposed to he possessed by the fruit : — 

** ShortK, we may say that the ripe fruit is considered to be invigorating 
ami rcm-shirg. fattening, and slightly laxative and diuretic; but the rinH 
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and fibre, as well as the unripe fruit, to be astringent and acid. The 
latter when pickled is much used on account of its stomachic and appetis- 
ing qualities. Unripe mangoes peeled and cut from the stone and dried in 
the sun form the well-known Amchur or Ambnsi (A'mrapesi, Sans.), so 
largely used in India as an article of diet ; as its acidity is chiefly due to 
the presence of citric acid, it is a valuable antiscorbutic ; it is also called 
Am* ki-chhttfa and Am-khushk. The blossom, kernel, and bark are con- 
sidered to be cold, dry, and astringent, and are used in diarrhcea, &c,, &:c. 
The smoke of the burning leaves is supposed to have a curative effect in 
some affections of the throat. According to the author of the Makhzani 
the Hindus make a confection of the baked pulp of the unripe fruit mixed 
with sugar, which in time of plague or cholera they take internally and rub 
all over the body; it is also stated in the same work that the midribs of 
the leaves calcined are used to remove warts on the eyelids. Mangoes 
appear to have been known to the Arabs from an early date as a pickle; 
they were doubtless carried to Arabian ports by Indian mariners. Ibn 
Batuta, who visited India A.D. 1332, notices their use for this purpose* 
The powdered seed has be.m recommended by Dr. Kirkpatrick as an 
anthelmintic (for lumbrici) in doses of 20 to 30 grains, and also as, an as- 
tringent in bleeding piles and menorrhagia. ( Phar , of India . 59).” It 
may be here noted that this property of the seed is described by Palu- 
danus in his Notes on Linschotan’s Travels. He writes : “ Being raw it is 
bitter of taste and is therefore good against worms, and looseness of the 
belly; against worms when it is eaten raw, and against looseness of the 
belly when it is roasted. 55 " From the fruit just before ripening, a gummy 
and resinous substance exudes, which has the odour and consistence of 
turpentine, and from the bark a gum is obtained which is partly soluble 
in cold water. 55 Afnslie says that the gum-resin mixed with lime-juice 
or oil is used in scabies and cutaneous affections. The juice of the ripe 
fruit dried in the sun so as to form thin cakes (Amras or Amaut , Hind. ; 
Ainpapoli , Mar.; Amravarta , Sans.) is used as a relish and antiscor- 
butic. Mango bark and fruit have been lately introduced by Dr. Linguist 
to the notice of European physicians {Practitioner , 1882, 220) ; he re- 
commends it for its extraordinary action in cases of haemorrhage from 
the uterus, lungs, or intestines. The fluid extract of the bark or rind may 
be given in the following manner : — Ext. FI. Mangit Ind., 10 grains; 
water, 120 grams. Dose - One teaspoonful every hour or two, or the juice 
of the fresh bark may be administered with white of egg or mucilage 
and a lutle opium, 55 

In addition, it may be stated that in the Panjab and Sind a gruel made 
of the kernels is administered in cases of obstinate diarrhcea and bleeding 
piles, and that the seeds are also considered useful in asthma. 
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Chemical Composition. — The following is extracted from the Phar - 
macographia Indica : — 


Chemistry, 
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€t Professor Lyon (1882) examined the dried unripe peeled fruit, and 
found it to contain water 2098, watery extract 61*40, cellulose 477, 
insoluble ash 1*43, solubleash 1 91., alkalinity of soluble ash as potash *41, 
tartaric acid, With a trace of citric acid 7 04." remaining free acid as malic 
acid 12*66, total free acid per 100 parts air dry substance 24*93. 

The orange colouring matter of the ripe mango is a chlorophyll pro- 
duct, readily soluble in ether, bisulphide of carbon and benzol, but less 
readily soluble in alcohol. It yields with these solvents deep orange- 
coloured solutions which are bleached by solution of chlorinated soda, and 
turned green by hydrochloric or sulphuric acids, the orange colour being 
again restored by an alkali. 
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MEDICINE. The bark and seeds contain a tannin. Fifty grams of the powdered 

seed exhausted with alcohol, go per cent., filtered, (lie alcohol evaporated 
oft on the water bath, and the residue dried over sulphuric acid, left an 
extract weighing 3*16 grams. Of this extract ’3 gram was of a resinous 
nature, and insoluble in water. The portion soluble in water, equivalent 
to 572 per cent, of the seed, gave the usual reactions of a tannin. The 
aqueous solution of the tannin was precipitated with gelatine, filtered, and 
the filtrate shaken two or three times with ether. No appreciable residue 
was obtained by the evaporation of this ethereal extract showing the 
absence of gallic acid. (J. G. Prebble).” 

Srr.ciAi. Opinion's.— $ “ The smoke of the burning leaves is supposed 
to have a preventive effect in hiccough ” ( Civil Surgeon J. Anderson, U.B., 
Btjnor , North-Western Provinces). “The unripe fruit roasted, dissolved 
in water and made into sherbet with sugar is freely taken by the natives 
to prevent sunstroke, the pulp is also rubbed over the body for the same 
purpose” ( Assistant Surgeon N. P. Banerjee , Etowah). “The kernel 
of the seed is used for dysentery'” ( Surgeon-Major P. N. Mookerjec, 32nd 
Regiment, Madras Native Infantry, Cuttack, Orissa ). “The powder of the 
dried kernel is useful in diarrhoea and chronic dysentery, as an astringent ” 
(Assistant Surgeon Nthal Sing, Saharan pur). “Unripe mangoes toasted 
and made into sherbet form a reputed remedy for heat apoplexy” (Assist- 
ant Surgeon T. N. Ghosc, Meerut). “I was lately told by a very intelligent 
patient that he had found the mango decidedly anthelmintic ” (Surgeon 
Major Farquhar, M.D., Ootacamund). “ Atnchur is the very best antiscor- 
butic that I know. I have found it stamps out scurvy when lime juice and 
all other available remedies had been tried in vain ” (Brigade Surgeon 
C. jfoynt, M D., Poona). “The dried kernel of the ripe fruit is used as an 
astringent in diarrhoea” (Civil Surgeon R. Gray, Lahore). “The 
liquid extract is as efficacious .as bad in dysentery” ( Civil Surgeon G. C. 
Ross, Delhi, Punjab). “Flour made from the kernel of ripe mango 
seeds when dried, is made into chdpatts, and eaten by men of low caste, 
in the Northwestern Provinces” (Surgeon A. C. Mukcrji, Noa- 
khally). “ The kernel is a constant and unfailing remedy for diarrhoea and 
dysentery amonpst the hill tribes of the Sournh Mahlias. In my travels 
as Deputy Superintendent of Vaccine, I had frequent opportunities of 
noting the effects of the drug. When thcSourahs came down to the plains 
and remained for a week or mere, they were very subject to diarrhoea or 
dysentery. They then eagerly sought for the seeds and used half a kernel 
in the morning and half in the evening. This treatment they continued 
for two or three days with marked effect and perfect cure resulted in five 
days at latest ” (Honorary Surgeon E. A. Morris, Tranauibar). “ I have 
never observed any laxative etfects from eating the ripe fruit or heard of 
its being eaten with this object; if true it would not be safe to eat the fruit 
in large quantities when cholera is prevalent, as it often is in India during 
the mango season. The kernels of the seeds are sometimes roasted and 
eaten ns food by the poorer classes in times of scarcity” (Brigade Surgeon 
G. A. H atson, Allahabad }. “ The dried flowers, cither in the form of decoc- 
tion or ponder, arc used as a useful astringent in looseness of the bowels, 
chronic dysentery, and gleet” (Assistant Surgeon S. Arjun Eavat, L. M., 
Girgnuni, Bombay). “The gum of the mango tree is used for cracked 
feet with good effect” (Surgeon-Major J. 'North, Bangalore). “The 
green fruit is softened by roasting, mixed with water and used by the 
natives of Upper India in sunstroke and burning of the body. Atnchur and 
pickle*, prepared from green fruit are issued to prisoners in jails as anti- 
scorbutics. 1 he kernels are dried and stored for medicinal use. In times 
<!. scarcity the flour of dried kernels is used b\ the poor ns an article of 
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diet” (Assistant Surgeon S. C. Bhattercharji, Chanda, Central Provinces). 
“ The kernel (powdered) with resin and kurchi is given in dysentery. 
I have seen several cases cured by this. Dose : equal quantities of each 
ingredient mixed and about 15 grains given bvice or thrice a day to 
adults ” (Assistant Surgeon N. N. Bhattacharjee, Tirhoot State Rail - 
•way, Somastipore). “The kernels powdered when thoroughly dry are 
used as food in the North-West, being made into chapdtis , (Narain 
Misser, Kothe Bazar Dispensary, Hosliangabad, Central Provinces). 
“ The unripe fruit cut and dried is a valuable antiscorbutic. It is now 
in use in Bengal jails” ( Surgeon R. L. Dutt, M.D., Pubna). “The 
ripe fruit .is laxative. The kernel of the seed is used as an astringent 
in diarrhoea. This is one of the ingredients of Pogson’s Bael powder. 
The baked green fruit is made into a sherbet, and the pulp applied 
also externally in sunstrokes” (Bolly Chand Sen, Teacher of {Medicine). 
“ If the small white kernel of the mango stone be steeped in a little 
water and reduced to the consistence of paste, it may be applied to any 
part of the skin which burns, and it will soon have a cooling effect ” (Sur- 
geon W. Wilson, Bogra). The unripe fruit is used by the natives in 
the form of sherbet as a refrigerant and diaphoretic. The juice is used 
in fissures of the feet and between the toes or fingers ” ( Civil Surgeon 
J. H. Thornton, B.A., M.B., Monghyr). “ The kernel of the stone has been 
frequently used in diarrhoea of children with success, in x to 3 grain doses 
alone or with dried bael” (Assistant Surgeon N. L. Ghose, Bankipore). 

Food. — The mango is a favourite fruit among both Natives and 
Europeans, and is very largely eaten throughout the country. In many 
parts of India, it serves as an important addition to the resources of a large 
section of the native population who own the trees. Fine, luscious fruits, 
weighing |Ib each, were, a few years ago, produced on an old tree in the 
' Kew Gardens, London. 

Besides being eaten as a ripe fruit, the mango is used as follows : — 

“ When green, the stone is extracted, the fruit cut into halves or slices, 
and (a) put into curries ; (b) made into a pickle, with salt, mustard oil, 
chillies, and other ingredients ; (c) made into preserves and jellies by being 
boiled and cooked in syrup ; (d) boiled, strained, and with milk and sugar 
made into a custard known as mango-fool ; (e) dried and made into the 
native * ambclmr , 5 used for adding acidity to certain curries ; (f) when very 
young cut into small pieces, mixed with a little salt, and sliced chillies and 
milk added, it forms a c tasty 5 salad. 

“ When ripe (a) it is made, into curry which has a sweet acid, notun- 
pleasant, taste; (6) it is cut into small pieces and made into salad with 
vinegar and chillies (the sour fruit is sometimes so used) ; (c) the juice is 
squeezed out, spread on plates and allowed to dry; this forms the thin 
cakes known as ajnb-sath (Mr. L- Liotard). The kernels are eaten in times 
of famine, and by the poorest classes in many parts of India they are boiled 
and eaten with greens. They are also ground into meal and mixed with 
various other ingredients to form the relish known as am-khatai. When 
stuffed with coriander, turmeric, and other spices, and boiled in mustard oil, 
they are esteemed a great delicacy. 

Preserves, chatnies, and pickles are made from the mango fruit and 
largely exported to England and elsewhere. Linschoten and Rumphius 
both describe a method of eating the fruit now almost unknown in the 
country, and probably introduced by the Portugese as suited to their tastes. 
The former traveller writes : ■* This is ye best and ye most profitable fruit in 
al India, for it yieldeth a great quantity for food ana sustenance of the coun- 
try people, as olives do in Spaine and Portingale. They are gathered when 
they are greene and conserved, and for the most part salted in pots, and 

M. 203 


MEDICINE* 


FOOD. 

Fruit* 

202 


Kernels. 

203 


X 


/ 



Dictionary of the Economic 


t$<5 


MANG1FERA 

indica. 


The Mango Tree. 


FOOD. 


TIMBER, i 

204 


DOMESTIC 
k. SACRED. 


Tree. 

205 


Twlfrs. 

20-6 

$ lowers* 

207 


20S 


commonHc used to be eaten with rice, sodden in pure water* the huskc being 
whole, and so eaten with salt mangas which is the continuall food of their 
slaves and common people, or else salt dried fish -instead of mangaO 
i( These salted mangas are in cutting like the white Spanish olives, and al- 
most of the same taste, but somewhat savorie, and not so hitter. ” u Fhcrc 
are others that arc salted and stuffed with small pieces of greene ginger, 
and garlike sodden; those they call Mangas Recheadas, or Machar,” 
Rumphius states that salted mangoes were also much eaten in curries with 
fish. 

There seems to be little truth in the charge frequently brought against 
the mango, that it h a fruitful cause of boils. The blue stain produced on 
the cutting knife results from the presence of gallic acid in the pulp, which 
likewise contains citric acid and gum. 

Structure of the Wood. — Grey, coarse-grained, soft, weight 4Jfli per 
cubic foot. 

It is used for planking, door and window frames, in Calcutta for pack- 
ing cases and in Rclmr for indigo boxes; canoes and Masula boats are 
also made of it (Gamble). When employed for packing cases it should 
be previously well seasoned, otherwise the acid it contains is stated to 
corrode the lend lining. It is stated to be fairly durable, if not exposed to 
wet, but is liable to be worm eaten. Bareilly chairs are reported to be gene- 
rnliv made of mango wood. 

Domestic and Sacred. — The mango is held sacred bv the Hindus and is 
inextricably connected with many of their mythologicaf legends and folk- 
lore. The following extract from the Pharmucographta indicates some of 
these ideas : — 

“The mango, in Sanskrit Amm f Chut a and Sahal'ara, is said to be a 
transformation of Prajapati (lord of creatures), an epithet in the Veda ori- 
ginally applied to Savttri, Soma, Tvashtri, Hiranga-garbha, Indra, and 
Agni/but afterwards the name of a separate god "presiding over procrea- 
tion t Mattttf xii*. \ 2 i\ In more recent hymns and Brahmanas Prajd- 
pati is identified with the universe. 

“The tree provides one of the pancha-paUava or aggregate of five 
srRir.s used in Hindu ceremonial, and its flowers are used in Shiva wor- 
ship on the Shivaratri. It is also a favourite of the Indian poets. The 
flmvcr is invoked in the sixth act of Snkuntala as one of the five arrows of 
Kdmrideva. In the travels of the Buddhist pilgrims Fah-hinn and Sung- 
yun ( Iran -laird by, Beat), a . mango grove Arnravana) is mentioned, which 
was presented by Amradririka to Buddha in order that he might use it as a 
pkice of repose. This Amrndnrikn, a kind of Buddhic Magdalen, was the 
daughter of the mango tree In the Indian story of Surca Bai ($e>* Cox , 
M*. ih. the /Irian Mttitans) the daughter of the sun Is represented ns 
permeated by a sorceress, to escape from whom she becatne a golden 
\Lotus. 1 he king fell in love with the flower, which was then burnt by the 
\rceres«; From its ashes grew a mango tree, and the king fell in love first 
uuv? flov T r * arvI tiu ’ n it** fruit; when ripe the fruit fell to the 

and from it emerged the daughter of the sun (Surya Bai), who was 
N*sed hv the prince as his lost wife/* 

ft'xOCli - 1 

Li$b orx btrther informs us that u In Smritisar Granih the twigs of the 
'rdered to be used as tooth-brushes and its lkivils ns platters in 
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Manglfera oppositifolia, Roxb. ; See Bouea burmanica, Griff. ; Vol. I., 

M. sylvatica, Roxb.; FI. Br. I nd . , II., 13. 

Syn. — M. indic\, Wall., Cat. 8487, 1 . 

Vern — Kosham, Hind. & Beng. 5 Lakshmt am, Sylhet; Bun am, Assam ; 
Chuchi am, Nepal; Katiir, Lepcha; Bagnul, Michi; Ilseng neng 
thayet, simnirthayet, Burm.; Kosdmra, Sans. 

References. — Roxb, FI. Ind., Ed. C.B.C., 216 ; Voigt, Hort. Sub. Cal., 
272; Kuts, For. FI. Burm., I., 304 ; Gamble, Man. Timb., IOS ; Mason, 
Buima and Its People, 44S, 774 > G. C. Dutt, Mat. Med. Hind., 305 ; 
Indian borester , IK., 28. 

Habitat. — A large evergreen tree met with in tropical Nepal and the 
Sikkim Himalaya, in Sylhet and the Khasia Mountains. According to 
Kurz, it is found also in the Andaman Islands and rarely in the tropical 
forests of the Martaban hills. 

Medicine . — '1 he fruit is dried and kept for medicinal purposes {Roxb.). 
Food. — The fruit is eaten by the natives, though by no means so pala- 
table as even a bad domestic mango {Roxb.). The leaves are used in Assam 
to feed the silkworm Cricula trifenstrata. 

Structure of the Wood — Grey, moderately hard. Weight 34 to 41Tb 
per cubic foot It has been recommended and tried for tea chests, but 
when used unseasoned, has been found to corrode the lead foil, thereby 
spoiling the lea. 

Mango, see preceding article on Mangifera, 

Mango Fish or Polynemus indicus, see Fish, Vol III., 391. 

Mango ginger, see Curcuma Amada, Roxb.: Scitamine^e ; Vol. II., 652. 
MangOSteen, see Garcinia Mangostana, Linn.: Guttifer^e ; Vol., Ill, 

[470. 

Mangosteen Oil, Brindonia-tallow, or Kokum-butter ; see Gar- 

[ cinia indica, Ch -is. : Guttiferae ; Vol., III., 466. 
Mangrove Bark, a valuable tanning mateiial. The following are the 
chief barks known commercially by this name— arranged alphabetically : — 
Avicennia officinalis, Linn.: Vol. I.. 360. (The White Mangrove.) 
Bruguiera gymnorhiza, Lamk. ; Vol. I., 541. 

B. parvifolia, W. & A. 

Ceriops Candolleana, Arnott ; Vol. II., 261. (The Black Mangrove.) 

C. Roxburghiana, Arnott j Vol. II., 261. 

Kandellia Rheedii, W. & A. : Vol. IV., 565. 

Rhizophora mucronata, Lamk.: Vol. VI. (The True Mangrove.) 

MANIHOT, Adam ; Gen. PL, III, 306. 

Manihot Glaziovii, Mull. Arg. ; Euphorbiacr^. 

The Ceara Rubber Tree: or Scrap-rubber Tree. 

Full information will be found regarding this tree, in Vol. IV., 374, 
under India-rubber, to which article the reader is referred. 

M. utilissima, Pohl. ; FI. Br. Itid., V., 239; also M. Aipi, p 0 hl. 

r Cassava, Tapioca, Manioc. 

Syn. Janipha Manihot, Kunth; also of Sir YV. Hooker, Bat Mag 
Table 3071, Vol. 58; Jatropha Manihot, Linn. ' 
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These two plants, by some botanists, are regarded as separate species; 
by others the latter is deemed a variety of the former, if not at most a cul- 
tivated race only. It differs from Manihotutilissima, chiefly in the fact that 
it is not acrid to the taste and is, in fact, devoid of the poisonous principle of 
that species ; hence it may be eaten fresh. On this account it is known as 
the sweet cassava, while the other form is the bitter cassava, which can only 
be eaten after having been specially prepared. But under each of these 
varieties, there are races or qualities of good and bad cassava which exhibit 
the effects of climate and soil, or indicate ancient cultivation. Thus, of 
Brazilian Tapioca, a writer in the Planters’ Gazette says : “ Now Rio tapioca 
is as much superior to the common flake tapioca as rice grown in Carolina 
is to rice grown in Moulmein or Arracan. Rio tapioca is also as much 
superior to the East India tapioca as Bermuda arrowroot is to potato 
starch.” 

Vem. — Maravitll , Tam,; Maraehini , Mat. ay. ; Pain pinan myoui , IIurm 
References. — Roxb ., Hort, Deng., (.<) ; Voigt, Hort. Sub. Cal., 15S ; Kura, 
For. FI. Durm., II., 402 ; Gamble , Man. Timb., 3 jS ; Dale. & Gibs., 
Bomb. FI. Supp., 77 ; DC., Origin Cult. PL, 59 ; Grab , Cat. Bomb. PL, 
! I’j • Mason, Burma & Its People, 507 •, Bidie, Cat. Raw. Prod., Paris 
Ext-.., 92; Ainslic, Mat. Ind., /., 418-430 ; O'Shaughticssy, Bcng. Dis- 
pats., 559; Moodrcn Sheriff, Supp. Pkarm. Ind., 17) : Flock, Cr' Har.b,, 
Pharma cog., 250 ; Bent. & Trim., Med. PL, 235; Year Book Pharm., 
tf.73, r$5 : Atkinson, Picon. Prod A'.- IF. P., Pt. V., 22-23 ; Drury, U. 
PL, 2t>S ; Lisboa, II. Pl. Bomb., 270; Firtningcr, Man. Gard. in Ind, 
124; Spans, Eneyclop., 1S2S ; Smith, Die., 96; Treasury of Bat., 7/7,* 
Simmonds, Prop. Agri., 349-352; Rep. Bot. Gar Ganesfi Kliand, Poona, 
1882-83,5; Madras Admin. Man., II., 135; Nellorr Man., 114 ; Admin, 
Report, Andaman Islands, iS8s-8f>, p. 53; Agri.- Hort. Soc. India 
( numerous papers & reports on Samples of Tapioca prepared, but the fol- 
lowing are the more important) : Trans. II. (1838), 215 ; Journals (Old 
Series ) I'll., 236-245 ; IX. (Sri.) "7 ; XII., 175; I (New Series) 154-191; 

; VIII. ( Proceedings . tSS6), Ixxxi.f Tropical Agriculturist I,, (1881-82), 

853 ; IL, 189-191 ; V., 126 ; VII , 561. 

Habitat. — Reasoning on his usual triple lines, DeCandoIle strongly sup- 
ports the opinion that the Manioc is a native of America. All the wild species 
known in trie world (42 in number) arc found in America. Ancient historic 
evidence points to Manioc having been cultivated in America prior to the 
arrival of Europeans. The natives of America have several ancient names 
for the plant. Added to these facts the cultivation in Asia and Africa is 
unmistakably modern. But, on attempting to locate the habitat of the 
plant to narrower limits, DeCandoIle admits that great difficulty exists. 
If we do not accept its origin as in eastern tropical Brazil, he says, we 
must have recourse to two hypotheses : either the cultivated Maniocs are 
obtained from one of the wild species, modified by cultivation, or they are 
varieties which exist only by the agency of man, after the disappearance 
i of their fellows from modern wild vegetation. 

! CULTIVATION. , 

j Introduction into India and Extent to which Cultivated. 

! t I. Assam.— I t seems probable that the Manioc was actually introduced 
{ into India long before the earliest record of it in botanical book’s. It is not, 

1 however, mentioned by Linschoten in t.SpS, although that distinguished 
| traveller and careful historian of Dutch and Portuguese influence in the East, 

! goes into great detail regarding the yams which he saw in India. Voigt 

| tells us that it 0 had never flowered in’Seramporc, nor had it done so in the 

i 1 lon’ble Company’s Garden, Calcutta, in 1814, though introduced in 1794 
from South America.” It was apparently first taken to Ceylon in 1786, 
from Mauritius, by Governor Van cfer’Graaf. It is repeatedly men- 
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tioned in the early numbers of the Transactions and Journals of the Agri.- 
Horticultural Society of India. The first detailed paper is that in 
Vol. VII. (Old Series) where the discoveries in Assam made by Jenkins, 
Hannay, and Masters, arereviewed. Hooker’s account of the plant is also 
reprinted in the journal from the Botanical Magazine, and also Mr. John 
Bell’s note, written in 1833, i n which papers are detailed certain experiments 
in the cultivation of the plant in Calcutta, and the manufacture of Tapioca is 
discussed. Major Jenkins wrote: “The plant is very common, and Mr. I 
Masters calls it the sweet ‘ Manihot’ ; that it does not contain the poisonous 
qualities of the South American plant, we may be sure, from the fact of the 
root being so'd as a yam, and the Assamese eating it uncooked ; they call it 
the hemalu alii, the leaves having some resemblance to those of the sitnul or 
hlmul cotton-tree (Bombax malabaricum).” The Secretary of the Agri.-Hor- 
ticultural Society, in replying to Major Jenkins, drew his attention to the 
fact that “Mr. Masters makes no mention of this plant in particular in his 
‘Memoir of some of the Natural Productions of the Angami-Naga Hills, and 
other parts of Upper Assam’ {Jour., VI., 34), but that in his paper previously 
published {Vol. IV., 197) entitled ‘Botanical Observations in Upper Assam,’ 
he observes that Janipha Manihot ? the Gush-alu, is often used for hedges, and 
is not unfrequent in the jungles near the hills ; it does not appear to have any 
poisonous qualities in a green state, as the Assamese eat the root eagerly 
when raw.” This may be, the writer goes on to state. Major Hannay’s 
hemalti alii. In a later communication Major Jenkirts confirms that opi- 
nion, adding that it grows all over Assa?n, is constantly used for hedge- 
rows, but after two or three years the root is dug up to be eaten as yam, and^ 
is certainly quite harmless, as it is eaten raw. “ I fear,” continues Major n 
Jenkins, “ I could not send you the flowers ; it seldom or never flowers. I a,_ 
least do not remember to have seen it in flower, though I have always had. 
some ot the plants in my garden hedges. An old Assamese gentleman 
tells me he never saw the flower nor heard of it I may add that I have 
seen the same plant in Arracan.” Major Jenkins also refers to having 
got from Dr Wailich plants of the West Indies Cassava, and that these 
were not distinguishable from the Assam stock. In still another commu- 
nication Major Jenkins writes : “There is no barren waste or hill land 
about us in which this plant does not thrive; the root increases in size 
according to the period it is allowed to grow, from one to three or four 
years; and 1 suppose an ordinary-sized root may weigh from 10 to 20 
seers, perhaps still more. I have never seen it cultivated in fields or plots, 
but it appears to be just stuck in the hedges (for which, whilst it grows, it 
forms a useful post), and when wanted, or at maturity, it is dug out. I 
think it is probable, as stated in Dr. Ainslie’s work, that the plant is not 
indigenous to India. I do not recollect, at least, ever seeing it in a true 
forest or jungle.” Dr. Falconer examined two specimens collected by 
Masters and reported : “The Indian plant has the palmately 5-7-parted 
leaves, glaucous underneath, of Jatropha Manihot or Janipha Manihot, 
and I believe it to be merely a variety yielding the ‘ sweet cassava.’ The 
variety yielding the ‘ bitter cassava ’ we do not appear to have in India. The 
people Of Bengal call the plant roti ahi (bread-potatoj and eat it raw 
without any bad effects. The plant has not flowered in the Botanic Gar- 
dens, at any rate there is no record of it.” 

Some fifteen years later, the Agri ,-H orticultural Society published apaper 
Communicated by Dr. A. G. Maingay from Malacca, in which, referring 
to Major Jenkins’- statement that up to 1850 the Assam plant had not 
been seen to form flowers, he gave drawings and a detailed botanical de- 
scription of the Malacca plant which he had fortunate!}' found both in flower 
and fruit. He identifies it with “ Manihot utilissima, PoliLP and shows the 
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(rwA as $ tolled, * needed, and as having 6 wings. The tapioca prepared 
from the root is of excellent quality, ‘and there is already tu the Straits Set- 
tlements a very large and rapidly fncrcasing area de\otcd,to its cultivation/' 
1 he cultivators are wealthy Chinese who purchase tracts of forest land, des- 
troy the trees, and grow the Manioc fora few* years making very large profits. 
But the crop :san exhausting one, the soil soon begins tojfnil to yield a remu- 
nerative crop, the Chinese dispose of their purchases and migrate to new 
tracts, leaving the land so severely injured that. Dr. Matngay estimated, it 
would take Bo years before the indigenous growths would again cover the 
land \\ July thus deprecating a too extensive destruction of forest in order 
to footer tapioca cultivation, Dr Maingay furnishes useful information as 
to the yield and methods ck manufacture. Commenting on the subject of 
the di iferener bit ween the sweet and the bitter Manioc, he says ; ‘Ml is 
a fact adduced by all classes of cultivators with whom 1 have conversed 
on the subject, that in planting from cuttings, they must on no account be 
inverted, ff by accident this occurs the resulting tubers do not belong to 
the variety described as the sweet, but to that to which in the West Indies 
1 imagine thy term ‘bitter cassava 5 has been applied. The effects pro- 
duced by eating these without prolonged steeping and washing are giddi- 
ness and vomiting, but as their taste is sufficiently bitter to act as a warn- 
ing, such unpleasant results seldom occur.’ 5 

“1 hough the bitter cassava, a plant considered botanical])* identical 
with the present species, is highly poisonous, unless exposed to heat.it may. 
not be generally known in India that it forms the basis of the famous 
West Indian stew called 4 pepper pot, 5 and that it also enters largely into 
the composition of several kinds of sauce. 55 

?I. Borm — Many writers, like Major Jenkins in the passage quoted 
above /cVtid^ntallvm 1 hide to Manihot asexisting in Burma, both under culti- 

ration and in a ‘-late of naturalisation. . 


IV UlCUSC Ol II. lm; .* V - * a 

it' is called the ‘Penang vara,’ which shews whence it was imported. 
Malavs have told me that much of the sago and arrowroot which comes 
from I’enang and Singapore is made from this plant, though the former 

from the sruro-ualm t it is sam that an 
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plant K generally cultivated by IJurmans and Karens, especially tn toun- 

^' 111 . Aniuman Islands. — I nthe Administration Report for i8S5-8f>thcre 
occurs the following passage which would point to.Manihot being a successful 
and important crop in these islands : — “Tapioca, as a vegetable, presents 
r*--ult«s more remarkable than even the Otaheiti potato ; while the latter can 
be planted onh at the beginning of the rains and ripens eight months later, 
after which the tubers will not keep for any length of nme, the former can 
be pUnttd out at a n v time of the \ear. A slioot, tlirust into the ground, 
will, at the expiration of eight or ten months, produce an average "eig 
of 5ll of tubers, or no Ic^s than 8,oootl> per fug/m, allowing a space ct 

«• 1 v rr,f fj ( x each olant.** I „ 

° I V. ilniEu Prksidknc v. — The Manioc is now so widely cultivated ir. 
South India that it mnv be said to occur more or less in every district Ainsfie 
(one of the earliest and rnort trustworthy writers on Indian meoteni sul>- 
t'-itsi -a vs : “ Having found that thejatropba Manihot grew in great abun- 
dance and luxuriance in many parts of Lower India, 1 , some months be. ore 
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leaving that country, in lb 14, attempted to make tapioca from the root, 
and perfectly succeeded, the first, I believe, that ever was made in our 
Indian dominions.” He then remarks : M The tapioca plant is called in 
Tamul maravullie , and, from the circumstance of it^having no Sanskrit, 
Arabic, or Persian name, I am led to think that it is not a native of Hin- 
dustan, but was probably brought hither, many years ago, by the Portu- 
guese.” While giving the prepared article a Tamul name, it is somewhat 
significant that Ainslie should make no mention of its cultivation in Madras. 
As grown on the Coromandel coast, the plants are said to be “ more fibrous, 
and, therefore, inferior to those raised in Malabar.” In the Nellore Dis- 
trict Manual the plant is said to be the M anupendalam of the Telegu 
people. It is, however, in Travancore that the cultivation of this plant has 
assumed the greatest proportions. In the Madras Manual of Administra- 
tion (//., /J5) it is stated of that district that, within the last few years, 
the cultivation of tapioca has so extended that it has become a staple 
article of food. The following passage from the Tropical Agriculturist 
{April 1882 ), and which appeared originally in the Journal of Applied 
Science, deals mainly with the subject of Travancore Tapioca : — “ The bitter 
cassava or tapioca plant (Manihot utilissima), which is a native of South 
America, is now largely grown in Travancore, where the soil seems so^well 
suited to its cultivation as to warrant a still more extended growth! It 
is stated that, as the price of rice has risen " of late years, tapioca has 
become the more essential as an article of food. It will grow in any soil, 
and needs but little care, except to preserve it from the depredations of 
cattle. After the roots are dug, the stem is cut into pieces about 4 inches 
long and planted some 3 feet apart, with a little ash or other manure. The 
root requires occasional weeding and earthing, and arrives at maturity in 
nine or ten months. Well boiled it is eaten with fish curry. It is some- 
times given to cattle. In a green state the root does not keep long, but it 
can be sliced and dried in the sun, or grated and made into farina. A 
field of this valuable and nutritious root is planted at but little cost; its 
yield is very large, and its cultivation highly profitable. The produce has 
been estimated in Ceylon at 10 tons of green roots per acre; this weighs 
one-fourth when dried, and if the dried roots gave half their weight of 
flour, it would amount to 2,8ooIb per acre. With some care and attention 
any amount of the granulated flour might be prepared for home use and 
export, but though this plant grows almost wild, the people do not take the 
trouble to prepare it.” 

V. Bombay. — Graham (Cat. Bomb . PL /Sj) says this plant is “easily 
cultivated, growing equally well in any soil or situation. It is said to have 
been first introduced by the Portuguese at Goa, and is now pretty com- 
mon in Bombay gardens, but simply as an ornamental shrub ; the natives 
do not seem to be aware of the uses to which it can be applied, and if the) 
were, could only be driven to them by a scarcity of their common and 
inferior articles of food, afforded by the Cucumber and Arum tribes.” Dal- 
ze I! & Gibson write: u About 22 years ago” (? 1849) “ attempts were 
made by the Agri.-Horticultural Society to extend the growth of this plant 
as useful for food, but the experiment, as might have been expected in a 
great bread-corn country like this, failed, since the produce is by no means 
equal in nutritive property to that of our numerous cereals.” 

VI. North-West'Pro vinces & Oudh. — M r. Atkinson ( Econ . Prod., 
PL V 22-2 3) remarks that the plant grows luxuriantly in these provinces. 
He then quotes from the Journals of the Agri.-Horticultural Society the 
process of manufacture as given in some of the papers here reviewed. No 
further information is available regarding these provinces, but Mr, Atkin- 
son gives certain facts about Bengal, 
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Ct/LTIVA* ’ VII. Br.xo \l — The following passage from an interesting lettcraddress* 
TIOh ’* cd to the Government of India tin September iRS/jbyMr. R. Mitchell, Emi- 

Bcnf-nl. 1 rr rn tion Agent, Calcutta, gives much useful information regarding cassava 

223 and yam cultivation in Bengal : I am more anxious about the introduc- 

tion of the sweet cassava, as a means of sustenance for the poorer classes, 
because it yields large returns under the most primitive Cultivation, espe- 
cially in light friable soils, and flourishes in the poorest land, where yams 
or sued potatoes will not yield any return commensurate with the labour 
spent on them* 

*• The ca<sava stands drought well and thrives where every root crop 
languishes for want of moisture, but it cannot resist cold, and the leaves 
drop at once when touched by the frosty air of December, although the 
stems retain their vitality* In arenaceous soils, such as arc to be found 
in the neighbourhood of Calcutta and most of the delta of the Ganges* 
the cassava stick merely requires to be cut into lengths of twelve inches, 
pointed, and thrust into the soil at an angle of about 6o°, the ground 
occasionally cleared of weeds for the first two months, when the plant 
takes full possession of the soil and its vigorous growth destroys everything 
under it. 

« The green tops are excellent food for cattle, the stems would make 
inferior firewood, being too slight and brittle to be used for any other pur- 
pose, while the roots nrqvidejhe^most delicious and wholesome food* 
Roasted Aly taste like chestnuts and, \ a 

t e'/’d/on Jo indifferent potatoes. The only fault about the sweet cassava 
abovf* nc ^ ^ C0 P* I* must go from the garden to the pot, if possible 

tne v fc:n/rdLt:orning ; and the day after it has been dug, it becomes hard, 
woody, and unfit for food. It can be grated, however, and exposed to the 
sun, or dried .on heated plates and made into flour, when it will keep an 
almost unlimited time, or it may be readily converted into starch. 

“ The bitter cassava is more hardy than the sweet, and yields a much 
larger return per acre, but the prussic acid contained in it must be got rid 
of before it becomes an article of diet. This is accomplished by pressing 
and exposure to fire on an iron plate. 

u In January next, f shall be in a position to supply you with sufficient 
sweet cassava stems to plant an acre. I am also trying experiments 
in the Hilts with this plant and will let you know the result at a later 
date.” 

'I he following, Mr, Atkinson says, is a mode of extracting tapioca from 
the roots pursued in the Lower Provinces : — <f The roots are first washed 
and stripped of the rind, then ground to a pulp, which is thrown into a 
clean cloth, and the acrid poisonous juice well wrung out. The pulp thus 
partially deprived of its jmpurily is exposed for a few hours to the in- 
fluence of the sun, by which any remaining juice is successfully taken up. 

1 he nia*s is next mixed with clear water, "strained, and the pulp thrown 
away. The milky Mibstnncc thus obtained is allowed to settle, when the 
clear water is carefully drawn off, and the subsidence again and again 
watyied until it becomes perfectly firm and white; it is then put in the sun 
until quite dry, crushed, and passed through a muslin sieve/’ Much after 
the same fashion as in the above quotation, the information regarding 
Bengal tapioca is incidentally alluded to by the most unlikely authors. 
Firmlnger, /or example, says: ° The plant thrives well in Bengal, and 
a c*>n**{krnhlc plantation of it is raided annually in the garden of the 
Agrt -Horticultural Society, though the manufacture of the tapioca is rarely, 

I believe, reported to in India* The season for taking up the roots is in 
January, at the same time that cuttings are pul down for the crop of the 

follow inn venr 5> 

* * 
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Most suitable Method of Cultivation. 

Mr. J. P. Langlois (No. 5 of the Series of Gardener’s Notes pub- 
lished in the Agri. -Horticultural Society’s Journals), gives the following 
directions regarding this plant : — 

“ Soil. — The plant will thrive in any soil, although a sandy loam is the 
best. 

“ Cultivation. — It requires no cultivation whatever, and is occasionally 
met with in Arakan, growing wild in the jungle. 

“ Propagation — By cuttings. Care should be taken to use the stronger 
branches. The cutting must be from two to three feet long, to be placed 
in the ground in an upright position, and in rows, four feet apart. 

“ Preparation. — Twelve months after planting, the roots are fit to be dug 
up. They must then be well washed, and put into a. trough with water, in 
which they are allowed to remain six hours, when the outer bark will be 
easily removed by a pressure of the hand. The next process is to grate 
the roots, and then press out the milky juice, which is poured into a fiat tub. 
This is now suffered to rest for eight hours, when all the flour will subside 
to the bottom. The water is then poured off and the meal laid upon 
wicker frames to dry in the sun, for two or three hours. The flour is then 
placed upon hot plates, and well stirred, to prevent it burning. 

“ The heat will cause the amylaceous substance to coagulate into small 
irregular lumps of a transparent and gelatiniform colour. The tapioca is 
then ready for use. This is the best mode of preparing Tapioca and is 
that pursued in Mauritius.” Simmonds writes No less than 30 varie- 
ties of Mandioc are grown in Brazil, and of all the crops it is the one that 
gives the best return and the least trouble.” 

CASSAVA AND TAPIOCA. 

Manufacture of Tapioca. — In addition to what has been said under 
the paragraph " Bengal,” as well as in Mr. «J. P. Langlois’ account, the 
following facts may be given regarding the manufacture of tapioca : — “ The 
tubers, each weighing from 10 to 25% to which they attain in from 18 to 20 
months, are first scraped and then carefully washed by hand labour or by 
placing them in a rotatory drum exposed to a stream of water, by which 
all impurities are removed. After this they are reduced to a pulp by being 
passed through rollers. This is carefully washed and shaken up with abund- 
ance of water until the farina separates and passes through a very fine sieve 
into a tub of water placed beneath. The flour so obtained undergoes eight 
or nine washings, as upon the care with which these are conducted depend 
very much its whiteness and price in the market. It is now collected into 
large heaps, placed on mats, and bleached by exposure to the sun and air. 
It is finally converted into the pearl tapioca of commerce, by being placed 
in a cradle-shaped frame covered with canvas doth, in small quantities 
at-a time, slightly moistened, and subjected to a rotatory movement. The 
mass gradually forms into small globules, each about the size of a No. 6 
shot. Whilst still soft, these are taken out and dried in the sun, and last- 
ly, while constantly stirred, are fired in a large shallow iron pan, which is 
occasionally rubbed on the inside with vegetable tallow, after which they 
are packed in bags ready for exportation.” We cannot afford space to 
deal with this subject more fully, but the reader is referred to the numerous 
works quoted in the paragraph of References, more particularly to an article 
on Malacca Tapioca (Tropical Agriculturist , II., 189), which greatly ampli- 
fies what Dr. Maingay wrote and brings his account of the process up to 
modern times. 

Cassava. — The meal known as Cassava is only a cruder preparation 
than Tapioca. It is obtained by subjecting the grated root to pressure, to 
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express the juice, and then drying and pounding the residual cake. Of this 
meal cassava cakes are made. These are prepared by gent!}' heating the 
moistened meal, forming cakes of it, and then drying them irf the sun. 

Tapioca mf.al. — Is the precipitated starch from the expressed juice 
(described above under Tapioca) dried in the air without being roasted.. 
It is the heating of the damp starchy precipitate that gives to tapioca its 
peculiar character. By this process the starch granules arc swollen, many 
of them being burst and then agglutinated into rounded masses. A change* 
is thus effected by which the starch of tapioca is rendered partially soluble 
in cold water, and in boiling water it forms a jelly-like mass. 

Medicine. — The effects and usesof Tapioca are similar to those of starch. 
Speaking of the poisonous property of the plant, Sir W. Hooker wrote : — ** It 
yields an abundant flour, rendered Innocent indeed by the art of man, and 
thus most extensively employed in lieu of bread.*’ “ Such is the poisonous 
nature of the expressed juice of the Manioc, that it has been known to occa- 
sion death in a few minutes. By means of it, the Indians destroyed many 
of their Spanish persecutors. M. Fernler, a physician at Surinam, ad- 
ministered a moderate dose to dogs and cats who died in a space of 
25 minutes, passed in great torments.” “Thirty-six drops were adminis- 
tered to a criminal. These had scarcely reached the stomach, when the man 
writhed and screamed with the agonies under which he suffered, and fell 
into convulsions, in which he expired in six minutes.” The poison contained 
in these roots has long been known to be Hydrocyanic acid. 

Manilla Hemp, sec Musa textilis, Nets } Scitaminete j p. 302. 
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MANISURUS, Linn.; Gen. PL, ///., 1130. 

A name which denotes the resemblance of the spikes to a lizard’s tail. 

[/icon. Prod., 111 ., 424; Grajiinfje. 
Manisurus granularis, Swartz. ; Duthie , Fodder Grasses, 29 ; Diet. 

Veni. — Trir.pali, Hind.; Kangni, Ajmir; Dhaturo ghas, Raj.; Agi- 
mali~t;adi, Chanda ; Ralop, Berar; Palanggini, Sans, (according to 
Ainslie). 

References. — Rosh., Ft. Ind„ Ed. C.D.C . , 11$; Ainslie, Mat. I r.d. II., 
434; Drury, V. PI., 2S7 ; Dais. & Gibs. Ilorttb. FI., 300 ; Grab., Cat. 
Bomb. PI., 234; Coldstream, Grasses of S. Pb. PI., 14 ; Trimen, Cat. 
Ceylon PL, to; ; Dymoch, Mai. Med. W. Ind.,Ss6. 

Habitat. — A hairy, annual grass, recognisable by the globular shape of 
the sessile fertile spikclet of each pair. According to Duthie, it is lot nd 011 
the plains of Northern India, ascending the Himalaya to altitudes of 5,000 
feet. Roxburgh simply remarks that it grows amongst bushes : Cafzell 
Sc Gibson say it is very common on barren land. 

Medicine. — The only author who deals with this subject is Dr. A inslie, 
all other writers having repeated his words without cither adding fo, or 
even confirming, the accuracy of the original observations. Even Ainslie 
simply says that the tlant was shewn to Dr. F. Hamilton while in Behar, 
as a grass prescribed internally in conjunction with a little sweet-oil incases 
of enlarged spleen and liver. ' It may be added that it is somewhat signi- 
ficant, however, that this Behar drug, if it be such, is not mentioned by 
Irvine in his Materia Medico of Patna. 

Fodder. — Mr. Coldstream states that " it is not much relished by 
cattle. It is both grazed and stacked, but opinions differ as to its qualities. 
It is supposed to last five or six years in stack.” Mr. Duthie adds that 
in Ajmir it is considered a good fodder grass. 
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Verfl —Skirikishtj Hind. ; Shir-khishi, Beng. ; Shirkhtsht, bed-khist, sh a ~ 
ktzr taghdr, Pb. ; ‘Gas an j bin. Bomb, ; Mena, Tam, ; Mena, Tel.; Kapu r ~ 
rimba, manna, Malay; Terenjabiri, muit shir-khist, sitkkaruPghushaV . , 
Arab. ; Shir-lchist, PerS. 

References. — Roxb FI. Ind ., Ed. C.B.C., 574 ; Brandis, For. FL, 22, 745, 
302, 5/2; Stewart, Pb. PL, App. p3 ; Pharm. Ind., 236 ; Ainslie, Mat . 
Ind., L, 209, 6 j 3 : O'Shaughnessy, Beng. Dispens „ 2J-8, 295, 434 > 454 / 
Moodeen Sheriff, Supp. Pharm* Ind., 37, 82, 171, 239 / By mock. Mat. 
Med. W. Ind., 2nd Ed., 77, 2 18, 516; Dymoclc, Warden, and Hooper, 
Pharm acog. Ind., L, 26 r, 419, 583 ; Fleming, Med . PL and Drugs , as in 
Fes. Vol. XL, 188 ; Flitch. & Hanb ., Pharmacog ., 473 • Hooper, 
Chem . NotesXon Mannas ; U. S. Dis - pens., 15th Ed*, '922, 1256 ; S. Arjun, 
Bomb . Drugs, 26; Kanny Lall Dey, Indigenous Drugs of India, 70 ; 
Waring, Pharm. Ind*, i36 ; Linschoten , Voyage East Indies in 2598, II ., 

7 00 ; Irvine, Mat. Med. Patna, JO! ; Honigberger, Thirty "five years in 
ike East, Vol. II., 3os ; Baden Powell, Pb. Pr *, 320 , 362 ; Royle, III . Him. 
Bot., 27 5 ; Smitlv, Die. Ec . PL, 26s , 40 r, 402 ; Davies, Trade and Res. A r .- 
W. Frontier, pp.cxx, cxxvii , ccxcvi ; Balfour, Cyclop., \II., 852-3 ; Encycl. 
Brit., XV., 493 ; Treasury of Bot., II., 728 ; Indian Forester, XIII., 93 ; 
Hanbury , Historical Notes on Manna (four. Pharm , Soc. XI , 1870), 326 
{also tn Scicrice Papers, p. 355 ) / Aitchison, Trans. Linn. Soc. (2nd Serf 
Vol . III., 3, 42 , 64 ; Aitchison, Plants and Plant Products of Afghanis- . 

' tan, Pharm . Soc . Gr . Brit., 8th December 1886. \ 

This is a saccharine exudation obtained from several plants naturally, 
and from others on the bark or epidermis being incised. This subject has : 
been dealt with to some extent under Fraxinus omus, Linn.; Vol. f II., j 
442-443.* The facts there given will not be repeated here, and as the manna , 
chiefly used in India is imported, the subject has scarcely more than a 
scientific interest. The following are the plants reported to yield the sub- 1 
stance: — 

Alhagi camelorum, Fisch. ; ? xr^t r xr 1 T rr . , 

A. mturorum, Dew . , { VoL L » l6 5 5 Vol. Ill , 443 - 

Astragalus, sp, in Persia. 

Atraphaxis spinosa, Linn* m , Vol. III., 443* 

' Calotropis gigantea, R. Br . ; Vol. II., 37, 47 ; Vol. III., 443. 

Cedrus Libani, Barr , ; Vol. III., 443. 

Cotoneaster acatifolia, Linn. ; according to Aitchison. j 

C. nummularia, F. et M , Vol. Ill,, 443. 

Fraxinus ornus, Linn.; Vol. III., 442-444. 

Musa superba, Roxb. ; p 

^ Palmse, various species. 

Pinus excelsa, Wall. ; Vol. III., 443; Vol. VI. 

Quercus incana, Roxb.; Vol. VI. 

Rhododendron arboreura, Sm. ; Vol. III., 443. 

Tamarix sp , Vol. VI. 

Salix sp., according to Stewart. 

Salsola feetida, Del.; according to Stewart and Aitchison ;Vol . VI. 

One of the earliest, and at the same time most interesting, accounts of 
Indian Manna (written by a European) is that which occurs in the Journal 
of John Huyghen van Linschoten’s Tour to the East Indies in 1598. 
ct Manna/ 5 he says, c * commeth out of Arabia and Persia, but most out of 
the Province of Usbeke, lying behind Persia in Tartaria : the manna yt 
is brought from thence in glasse kalles, is in peeces as bigge as preserved 
almonds, but of another fashion, and have no other speciall form, but like 

* Please correct two misprints in Vol. 111., page 443 : — For Araphaxis read 
Atraphaxis. Cancel the words ,l samples have 55 in line 21 from the top. 
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mannite or mannitol, a hexahydric alcohol discovered by Proush in 1806, CHEMISTRY, 
Mannite is found m the sap of many plants and also in fungi. It is crystal- 
line, and only slightly sweet to the *taste. It does not reduce an alkaline 
cupric solution : it slowly ferments with yeast. A mixture of concentrated 
nitric and sulphuric acid converts manmte into a hexanitrate, which is ex- 
plosive on percussion. Mannite- also gives me to several other derivatives 
when treated with certain other acids. Under the oxidizing influence of 
platinum, black mannite is converted into mannitic acid, and, according to 
Hanbury & Fluckiger, also into mannitose, a sugar probably isomeric with 
glucose. By the action of nitric acid it is changed into saccharic acid. In 
the best specimens of manna from 70 to 80 per cent, of mannite occurs. 
Dextroglucose, water, a very small amount of reddish brown resin with 
offensive odour and a subacid taste, and a substance called fraxin are also 
among the constituents of manna. Solutions of certain samples of manna 
exhibit a fluorescence which was attributed by Gmelin to the presence of 
aesculin, the fluorescent glucoside contained in the bark of the horse chest- 
nut, but Fluckiger & Hanbury state that the fluorescence is due to fraxin, 
a body closely resembling msculin, and occurring not only in the bark of 
the manna and common ash, but also, associated with sesculin, in that of 
the horse chestnut. Stokes, on the other hand, describes a second fluores, 
cent principle as being associated with msculin in thehorse chestnut, which 
he has named panin. Fluckiger & Hanbury describe fraxin as being 
faintly astringent and bitter, and soluble in water and alcohol, Dilute acids 
convert it into fraxetin and glucose. Madagascar manna, obtained from 
Melampyrum nemorosum, contains an isomeride of mannitol, melampyrite, 
dulcite or dulcitol. This principle is also contained in the sap of other 
plants. It may be artificially produced with mannitol, when a solution of 
milk and sugar which has previously been boiled with dilute sulphuric acid, 
is treated with sodium amalgam. It is crystalline and scarcely sweet. 

Nitric acid converts it into mucic acid, which is isomeric with saccharic acid 
It forms compounds with acids {Graham), Since the above was written 
an interesting note on the chemistry of mnnna by Mr. David Hooper, 

F.C.S., has appeared, to which the reader is referred for further information. 

(W. R . Clark.) 
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Vern. -Khad, khan, eru, pans. Hind. ; Khddar, khadaur, khaddhi, gon- 
daura , goa, karsi, ghtir, g dnaura, Behari ; Pans, pdusd, khdt , N.-W. P,; 

Kurri khdr, Jckdt kura, kallar , sarra , Pb. * Pdusu , Sans,; Zibl, Arab. 

References. — Liebig , Natural Lams 0/ Husbandry, i3i et seq. ; Anderson , 

Agricultural Chemistry , 752-265; Johnston, Agric. Chem . and Geol ., 

198 318 ; Baden Powell , Pb. Pr., /., 95, 204, 205, 214 , 416 ; Benson Ma- 
nual and Guide, Saidapet Farm, Madras, 19—34 ; Wallace , Indiam 1887 9 
J9S4, 224, 285 ; Hove's Tour in Bombay, 118-119 ; Schrottky , The princi- 
ples of Rational Agriculture applied to India , W6-T56 ; Annual Report , 

Agric. Dept, Madras, 1878,24-29,87-99; t882-83, 64-65 ; 1883-84, 37-46 ; 

Annual Reports, Madras Experimental Farms, 1872, 84-41 ; i873, 26-28 ; 

1875, 3 j ~36 ; 1877 3 32 - 37 % 98-102 ; Annual Report, Dept. Land Records and 
Agric. ,1887-88, r8-rg ; Settlement Reports : — Panjdb, Banmt Dist.,85, 84; 

Montgomery District, ror ; N.-W. P., Azimgarh, iot ; Banda District , 

55 / Central Provinces , Upper God avery District 28 ; Annual Report of 
Director of Agric. Dept., Bengal , 1885-86, App. /., iii-v y ix, xxx-jxxxiii ; 

Gazetteer:— Bombay, 'VI I., 79-91 ; VIII, 179 ; Agri.-Hort. Sac. Iud. } Trans- 
actions, 20,29,42,59 ; III., 185 , 186; Journal I., 207 , 295-296 ; V, 

Part I., 19, 101 ; Part II., 20 - 23 , 44-60 ; X., Part. I., 92-94.; XIV , Part /., 
i 33 -i 3 s , 198; Spons, Encycl . , II., 1256-1277; hncyclop. Brit., XV., 

505-512 ; Balfour , Cyclop. Did., II., 858-859. 

In India, systematic manuring has practically been neglected by the 
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farmyard manure when applied to the soil, will produce vastly greater 
effects than a dressing of mineral manure containing the ash equivalents 
of the ton of manure. While the effect of the ashes on the physical state of 
the soil would be almost imperceptible, that produced by the farmyard 
manure would be great and highly beneficial. In no country would the 
benefits that are conferred on a soil by an application of farmyard manure 
be greater than in India, where famines so frequently result from a 
drought. The power of a soil to absorb moisture from the air and to retain 
that moisture in a healthy condition depends almost ^ entirely upon the 
quantity, and state of the organic matter that soil contains, but, with refer- 
ence to this matter, I cannot do better than direct attention to the state- 
ments made by the late Professor Voelcker in a report upon plots of land 
which had for many years been manured by one kind of manure only. Speak- 
ing of the plot that had continuously been manured with farmyard manure, 
he says : — ‘ Dr. Gilbert informs me that whilst the pipe drains from every 
one or the other plots (dressed with mineral manures) in the experimental 
wheat field run freely four or five or more times annually, the drain from 
the dunged plot seldom runs at all more than once a year, and in some 
seasons not at all. The fact is, the accumulation of decomposing organic 
matter in the plot lightens the soil, promotes the disintegration of the clayey 
portions, and altogether renders the surface soil more porous, and capable 
of retaining much more water. 

The improved sanitation of India, which has to such an extent checked 
the outbreak and spread of the epidemics that were wont to decimate the 
people, and has thus been instrumental in increasing the population, loses'its 
chief merit if coincident poverty takes place through deficient food supply. 
If the food produced in the country (through expansion of cultivation and 
improvement in yield) is to keep pace in its increase with the increasing 
population, all practices that tend to lessen the food-producing powers of 
the land should be checked, and none more necessarily so than the burning 
of cow-dung as fuel, a custom which deprives the agriculturist of his cheap- 
est and most easily available source of manure. 

(2) Town Refuse. — Night-soil and refuse from towns and villages is 
another valuable source of manure generally neglected by the Indian agri- 
culturist. Although he is to some extent aware of the value of night-soil as 
a manure (witness the fact that “land close to the village site which is fre- 
quented by the villagers for purposes of nature is rented at three times the 
rate at which land near the boundary of the village is rented,” Mr. (now Sir) 
E, C. Buck in a report on the employment of city refuse for agricultural 
purposes at Furrukhabad), still the Indian agriculturist allows an 
enormous loss of fertilising matters, especially throughout the villages and 
rural districts, by not collecting human excreta and the waste materials 
from habitations and utilising those fully as manure. The excreta deposited 
around human dwellings, both on cultivated and on uncultivated ground, dry 
up quickly and lose a great part of their fertilising powers, while the ashes 
and sweepings from the villages, which might be utilised to mix with and de- 
odorise the excreta, without interfering withjthe manural properties, are sim- 
ply heaped about, no effort being usually made towards their utilisation. 

In large towns, of course, the excreta and other waste materials are al- 
ways collected and removed from human habitations, but in such cases 
they are too often simply buried in the ground at some convenient locality 
and thus lost to the cultivators generally. This must be a serious loss to 
the agriculturist, since we may roughly calculate that the solid and liquid 
excreta of each individual, produce per annum about 6th of ammonia and 
3D) of phosphates, even after a due allowance has been made for the 
poverty of the food of the people in India. 
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Natives. They have been accustomed, from father to son, to carry on the 
same rough system of manuring, collecting for that purpose merely such 
substances as are inexpensive ancl easily obtainable. Not only this, but they 
have also, by the almost universal use of dried cow-dung as fuel, and. bv 
the custom of allowing the urine of their cattle to rain to waste through in- 
sufficient littering, neglected the most important source of manure and the 
one that lav readiest to their hand. Caste prejudices, too, have to a great 
extent forbidden the employment of the night soil of large towns, hence de- 
priving the Natives of India of that important supply of valuable manure. 

Various attempts have been and are being made by Government, 
and by the municipalities of the cities, to educate native cultivators to 
an intelligent conception of the value of manures, and large quantities, both 
of natural and of artificial manure*, arc used bv the European planters in 
India; but neither the example of these, nor the precepts and efforts of 
the Government, have as yet done much to arouse the Native to a sense of 
the benefits arising from the systematic use of manures. 

In dealing with the Manures available in this country, we shall divide 
the subject into three classes— Animal, Vegetable, and Mineral. 

I. — Animal Manures. 

(1) Farm-yard Manure. — Although this is the most valuable manure and 
most easily available to the agriculturist, yet no attention is given by the 
Natives generally to its collection and due preservation. Most of the Natives 
keep cattle, but they take no care that their droppings and urine arc preser- 
ved. Hie droppings are in most cases sun-dried and used as fuel ( 'brattis 
or cow dung cakes) ; while the urine, through want of litter, is allowed to soak 
into the floors of the cowsheds and places where the cattle are picketed, 
and so is very generally lost. The practice of manuring is almost entirely 
confined to gardens, especially the large market gardens around cities, and 
some portions of irrigated lands, where particularly exhausting crops, 
such as sugarcane and tobacco, &c.. arc grown. No manure pits arc 
formed, hence the manure usually applied to these grounds, except in the 
vicinity of towns where night-soil is procurable, and where the religious 
scruples of the native agriculturist do not prevent its use, are village 
ashes, weathered, sun-dried cattle dung, and the manure supplied by 
the folding of cattle and sheep on the land at night. During the day these 
feed anywhere on waste land where they can pick up a bite; and as they 
get no addition to the food thus obtained, it may be admitted that their 
excreta can hardly fail to be of poor quality. The native Indian agricul- 
turist, although he appreciates the value of sheep folding, rarely thinks of 
raising green crops to be eaten on the land. The statement made by some 
agricultural authorities, that the use of cattle dung for fuel does not cause 
any loss, since the ashes made by the combustion of the dung are quite 
as efficacious a manure, seems to the writer to be but an attempt to revive 
the old ** mineral theory ” exploded forty years ago. Bulk and dilution 
are within certain limits essential for the utilization of a manure, and hence 
the superiority of farmyard manure over ashes. Further, when the solid 
excrements of cattle arc collected for fuel, the urine is always lost, a large 
proportion of the ashes is wasted, and the fertilising properties of the portion 
actually u«ed as manure are seriously lessened by the careless way in which 
the ashes are stored. From the Annual Report of the Superintendent of 
Government Farms (Madras) for the year ending 31st March 1875, the 
following interesting extract on the subject of farmyard manure may be 
quoted : — 

" It is a mistake to suppose that the fertilising effects of farmyard man- 
ure can be measured, and determined by its composition as shown by ana- 
lysis, Field experiments have shown over and over again that one ton os 
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farmyard manure when applied to the soil, will produce vastly greater 
effects than a dressing of mineral manure containing the ash equivalents 
of the ton of manure. While the effect of the ashes on the physical state of 
the soil would be almost imperceptible, that produced by the farnryard 
manure would be great and highly beneficial. In no country would the 
benefits that are conferred on a soil by an application of farmyard manure 
be greater than in India, where famines so frequently result from a 
drought. The power of a soil to absorb moisture from the air and to retain 
that moisture in a healthy condition depends almost entirely upon the 
quantity, and state of the organic matter that soil contains, but, with refer- 
ence to this matter, I cannot do better than direct attention to the state- 
ments made by the late Professor Voelcker in a report upon plots of land 
which had for many years been manured by one kind of manure only. Speak- 
ing of the plot that had continuously been manured with farmyard manure, 
he says : — * Dr. Gilbert informs me that whilst the pipe drains from every 
one of the other plots (dressed with mineral manures) in the experimental 
wheat field run freely four or five or more times annually, the drain from 
the dunged plot seldom runs at all more than once a year, and in some 
seasons not at all. The fact is, the accumulation of decomposing organic 
matter in the plot lightens the soil, promotes the disintegration of the clayey 
portions, and altogether renders the surface soil more porous, and capable 
of retaining much more water. ,J5 

The improved sanitation of India, which has to such an extent checked 
the outbreak and spread of the epidemics that were wont to decimate the 
people, and has thus been instrumental in increasing the population, losesriis 
chief merit if coincident poverty takes place through deficient food supply. 

If the food produced in the country (through expansion of cultivation and 
improvement in yield) is to keep pace in its increase with the increasing 
population, all practices that tend to lessen the food-producing powers of 
the land should be checked, and none more necessarily so than the burning j 
of cow-dung as fuel, a custom which deprives the agriculturist of his cheap- 
est and most easily available source of manure. 

(2) Town Refuse. — Night-soil and refuse from towns and villages is Town Refuse, 
another valuable source of manure generally neglected by the Indian agri- 239 
culturist. Although he is to some extent aware of the value of night-soil as 
a manure (witness the fact that “land close to the village site which is fre- 
quented by the villagers for purposes of nature is rented at three times the 
rate at which land near the boundary of the village is rented/’ Mr. (now Sir) 

E. G. Buck in a report on the employment of city refuse for agricultural * * ' 
purposes at Furrukhabad),' still the Indian agriculturist allows an 
enormous loss of fertilising matters, especially throughout the villages and 
rural districts, by not collecting human excreta and the waste materials 
from habitations and utilising those fully as manure. The excreta deposited 
around human dwellings, both on cultivated and on uncultivated ground, dry 
up quickly and lose a great part of their fertilising powers, while the ashes 
and sweepings from the villages, which might be utilised to mix with and de- 
odorise the excreta, without interfering withlthe manural properties, are sim- 
ply heaped about, no effort being usually made towards their utilisation. 

In large towns, of course, the excreta and other waste materials are al- 
ways collected and removed from human habitations, but in such cases 
they are too often simply buried in the ground at some convenient locality 
and thus lost to the cultivators generally. This must be a serious loss to 
the agriculturist, since we may roughly calculate that the solid and liquid 
excreta of each individual, produce per annum about 6tfc of ammonia and 
3ft of phosphates, even after a due allowance has been made for the 
poverty of the food of the people in India. 
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I he question of (he disposal of night-soil and i is utilisation for maruw 
rnl purposes is one which has been, of late years, carefully considered by 
the various Provincial Governments, and many attempts have been, and are 
being U made by the municipalities of the large towns to induce the rayats to 
collect, and remove, to their land, the excreta of town populations ; but, even 
apart from their objections on the score of caste prejudices, they arc not 
usually willing to do soon account of the unpleasantness of the work and the 
poverty of the stud* through its admixture with useless matters. The North* 
West Provinces and Oudh seem to have made most progress in utilising 
night-soil as a source of manure; but in the other provinces attempts are 
also being made in the same direction and with varying success. The Sani- 
tary Commissioner of Bengal, in a recent note on the subject, commends 
the shallow temporary trenching on fields, pursued in Howrah, as a desir- 
able system to be extended throughout the province. The fields thus 
manured may, he says, be cultivated within three months. But, in tracts 
of low-lying country subject to inundation during the rainy months, it 
seems questionable if that system could be followed during the rains. 

In all the large cities, the night-soil is, of course, removed at the expense 
of the municipalities, and after removal the question arises as to how it can 
be most advantageously disposed of. In many places it is merely re- 
moved and buried m some convenient locality, but where attempts arc 
made at utilising it, three courses are open (t) to trench it in, and lease the 
ground to cultivators, (2) to sell it after removal as manure, or (3) to 
convert and sell the product thus manufactured. As a 

,cs cm'oi numerou. . ' P^jmcnts on the subject of the utilisation of night-soil 
in the various P rc ?' 1 \ ’ ^ following conclusions have been arrived at (1) 
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poor people in these parts. Very occasionally in Bengal a manure of 
rotten fish is applied to the roots of trees. 

(4) Bones. — By far the most valuable source of manure which is 
lost to the country proceeds from the non-utilisation of the various bone 
manures. All the different preparations of bone, whether boiled bones, 
crushed bones, bone black, or superphosphate, are very valuable to the far- 
mer, from the amount of phosphoric acid they yield ; but, in spite of this, 
they are never used by the ordinary cultivator in any part of India. 
This, in addition to the very prevalent religious objection, is partly on 
account of the expense that would be entailed in crushing the bones 
and dissolving them with sulphuric acid — the most valuable method of 
using them — and partly also to the vegetarian habits of the agricultural 
people of India, not creating in their immediate vicinity a large supply 
of bones. As an example of the well known benefits that would arise 
from the extensive use of some of the various forms of bone manure 
with Indian crops, we may quote a letter in the Indian Agricultur- 
ist of November 2nd, 1889, by Mr. B. O. Basu, Assistant to the Director 
of Land Records and Agriculture, Bengal. , He says: — " I have obtain- 
ed this year, on the Seebpore Experimental Farm, an absolute increase of 
26 seers of cleaned jute over the usual produce of half a bigha of land with 
an application of 1 maund of bone meal. The latter may be made in the 
country at 12 annas a maund, while the value of the increase in yield 
cannot be less than R2-S/’ In Mr. O. Benson’s Saidapet Experimental 
Farm Manual, page 28, there is a notice of a series of experiments made 
on the comparative value of different manures. Amongst others, bone- 
dust was used, with the result that 371b of bone-dust valued at Ri 
caused an increase in a crop of Sorghum or Chinese sugar-cane of 
481b of grain and 420ft of straw, or a total increase per acre of 8641b 
of grain and 7,5601b of straw, valued at R45“S“3> giving a clear profit 
per acre of R27-8-3. In this series of experiments, saltpetre gave the best 
results; bone stood second on the list, but <c probably,” says the Ma- 
nual, " if the continued effects of each were considered, bone-dust would 
stand first/* In an interesting note on the use of and trade in bones in 
Bengal, prepared by Mr. B. C. Basu, an account is given of some experi- 
ments made, through rayats, to test the efficiency of bone-meal as a manure 
for paddy. The results of these were very encouraging as they showed an 
average increase of 57oflj of paddy per acre by manuring with 2401b 
of bone-meal. “The money value of the increase in a year of ordinary 
prices may be taken as R9-8, while the price of 2401b of bone-meal applied 
per acre is only R6 at its present high price in Calcutta/* "until, 
however, bone-meal can be offered to the public at cheaper rates than 
oil-cake, there is no hope for its general adoption in native agriculture.** 

A considerable and increasing export trade in bones exists in India, 
which is not a matter of congratulation to the Indian agriculturist. In 
the year 1884-85, 18,383 tons of bones were exported from India; while 
in 1888-89 this trade had nearly doubled itself, 35,393 tons, valued at 
Rtyi lakhs, having been exported during the latter period. As very 
nearly half the weight of a quantity of mixed bones is made up of phos- 
phate of lime, we thus see that in the year 18SS-S9 alone, about 17,000 
tons^ of calcium phosphate were removed from the soil and taken out of 
the country altogether. If this continues for many years, the result may 
be anticipated of a serious diminution in the already small proportion of 
phosphates which exists in the Indian soil JThis export trade, however, 
is very far from representing the actual quantity of bones that must be 
available throughout India. ^According to Mr. J. E. O’Gonor’s Statisti- 
cal Tables of the Foreign Trade of British India, in the year 1888-89, 
6,606,142 undressed and 1,447,544 dressed hides, making a total of 
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S. f '53*^S6 hides,/.?., skins of cows, bullocks and buffaloes, were exported to 
other countries. From this may be deducted 48,449 hides which were 
importrcl into India from foreign countries, during the same period, and 
which may or may not have been again exported, thus leaving at least a 
n>’i total export of 8,005,297 hides of cows, bullocks, and buffaloes that 
were slaughtered or died in India during the year 1S8S-S9. Assuming that 
thc'bones of an average sired cow, bullock, or buffalo' weigh Solh {Benson, 
Saidapet Experimental Farm Manual, p. 25), we have a total of 285,001 
tons of bones from the cattle from which these hides were obtained. Besides 
this, a large quantity of hides is annually used in India for manufacture 
into leather, and the bones from these should also be available. But there 
is still a further source of bones, for India exports large quantities of dress- 
ed and undressed skins chiefly from sheep and goats, the bones of which 
animals should be a valuable source of manure since in the year tinder 
notice these skins amounted to over twenty-four millions. When a due 
allowance has been made for the bones of the animals represented by 
the hides and skins of commerce, even this estimate would not include the 
bones of tltc very large number of cattle that annually die in the villages and 
whose bodies arc thrown into the nearest nullah or water-course, without 
either their skins or their bones being utilised, nor would it provide for the 
vast numbers of wild animals that die annually throughout the country 
and whose carcasses rot in every jungle ; but it will suffice to show that, 
although a considerable export trade in bones is springing up, yet the 
figures of that trade by no means represent the amount of bones that are 
annually available as manure. At present, as already remarked, bones 
arc not directly used for manure, in any form, by the ordinary Indian 
agriculturist. Indirectly, as they decay, a portion of their nitrogen and 
phosphorus finds its way into the soil ; but this natural process is a very 
wasteful one. In some instances, caste prejudices debar the rayal from 
the use of bones, but even where this is not so, the conservatism of the 
Indian cultivator and the absence of any simple cheap method, by which 
bones may be crushed and reduced to the best form for application to the 
fields have hitherto hindered the use of this manure. In the note (above 
mentioned) Mr. Basu gives details of a cheap method adopted by him for 
obtaining a supply of bone meal. He says : — •** Raw bones may be bought 
in the Mofussil at prices not exceeding 8 annas a maund. They are then 
ground in a mortar with a heavy dheuki (or pestle such ns is used for husk- 
ing grain). With this appliance three men {two at the treadle and one at 
the mortar) made 20 seers of Fine meal and 20 seers of roughly broken bones 
in five and a quarter hours. At this rate one maund of bone meal would 
be obtained in ten and a half hours. Taking a man's wages si 3 annas a 
clay of eight hour, the cost of making one maund of bone-meal would be 
about 12' annas. To facilitate the work of grinding bones, they may be 
previously softened by some process of fermentation, for instance, hv col- 
lecting them in a heap, moistening them with liquid manure and covering 
them over with stiff clay, from time to time moistening the mass with fresh 
liquid and allowing it to remain thus for 6 to S months, in the course of 
which time the bones will have become quite soft and fragile and can be 
easily reduced to powder.” 

Of late years, in Calcutta. Bombay, and Lahore, bone mills have been 
started, and* thus both bone-meal and superphosphate are manufactured 
in India, but the present high price of these articles (R32 to R60 per ton) 
debars the native cultivator from employing them, and their use is as yet 
confined to experimental farms and the land occupied by English planters. 

A considerable quantity of the bone-meal manufactured in Calcutta and 
Bombay is exported to’Europe, 
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(5) Guano. — One of the most important animal manures used in European 
countries is guano, which owes its value to the ammonia, phosphates, potash, 
and soda it contains, as well as other constituents of plants in small amounts, 
but in a readily available condition. Insignificant quantities of this valuable 
manure have been imported to India, for experimental purposes. It has 
been ascertained that it is very efficacious as an application for preventing 
sugarcane cuttings from being attacked by white-ants, while at the same 
time it affords that crop the food needed during its growth. The large 
expense entailed by the importation into this country of South American 
guano will always preclude its use by the Indian agriculturist, but efforts 
might be made to utilise deposits of guano which have been found in vari- 
* ous parts of India, such as the bat guano of the caves in the Kurnool Dis- 
trict, in Moulmein, and near Vizagapatam, and the bird guano in the Nico- 
bar and Andaman Islands (see Callocalia nidifica, Vol. II., 508). Of 
the former, an experimental analysis was made by the Chemical Examiner 
of Madras, which showed that bat guano was particularly rich in ammo- 
nia ; but its value as a manure is little recognised locally, and no records 
of its experimental use are available. Samples of the fatter (bird guano) 
were sent to the Superintendent of the Botanic Gardens. Calcutta, for 
practical trial, but no information has been received as to the result of this 
experiment. 

Guano, both from Callocalia nidifica and from bats, has, however, been 
extensively employed by Chinese agriculturists in the Malay Peninsula in 
the cultivation of the cocoanut, nutmeg, clove and sir ill vine (Piper Betle} 
with good success, and it seems strange that the extensive supplies of this 
substance in India, alluded to above, are not made use of. 

II. — Vegetable Manures, 

Various vegetable substances, such as the boughs and leaves of bushes VEGETABLE 
and trees, indigo refuse, wood ashes, weeds of every description, green, dry, MANURES, 
or burnt, oil cakes of various kinds, the soft deposits of tank beds contain- ^44 
ing all sorts of vegetable substances, are, to some extent, used as manures by 
the Natives of India. They are usually, however, simply thrown upon the 
land and du g or ploughed, into the fresh state, into the soil where, during 
decomposition, they very frequently form a nidus for insects of various sorts, 
which prove injurious to the living plants. Except by the market garden- 
ers around large cities, no pits or heaps for the collection and maturation 
of vegetable manures are formed by the ordinary Indian agriculturist, and 
it is only what comes to his hand readily at the time that the peasant 
uses, and he almost never tries to gather together the vegetable refuse that 
falls during the year for utilisation at the proper season. 

( 1) Green Manures. — Plants that contain a milky juice, such as the madar Green 

(Calotropis gigantea) and the milk-hedge (Euphorbia Tirucalli) are specially Manures, 
preferred by the rayat; but besides these, various other plants are favourite 245 
manures. A complete list of all that are so used is almost impossible, since 
it would include nearly every plant that grows wild in India; but the 
following are the principal and those that are most generally employed or 
are supposed by the Natives to have some special manural value.* — 

Adhatoda Vasica, Nces. Indigofera paucifolia, Delile . 

Calotropis gigantea, R . Br. Jatropha Curcas, Linn. 

Cassia auriculata, Linn . Melia Azadirachta, Linn . 

Cedrela Toona, Roxb , Mirabilis Jalapa, Linn . 

Datura, (species). Ocimum sanctum, Linn. 

Dodonea viscosa, Linn . Pongamia glab*\*, Vent . 

Euphorbia Tirucalli, Linn . Solanum, (species). 

Holarrhena antidysenterica, Wall\ 
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In his Selection*; from the Records of the Revenue and Agricultural 
Department, Government of India, Dr. Watt notes that the leaves of Adha- 
toda Vasicn \ see VoL I.* tool arc much used in the Panjab as a vegetable 
manure for paddy fields, and he states that in the Sutlej valley they are be- 
lieved by the cultivators to possess the additional virtue of killing the 
aquatic weeds that spring up after the fields are inundated and which 
would, if left alone, materially injure the crop. An enquiry was Instituted 
by him to ascertain whether n knowledge of this alleged properly of the 
leaves of Adhatoda Vasica was universal, and he found that they were 
almost always prized a* a manure wherever the plant occurred, and in some 
districts their powers of destroying low forms of vegetable life were well 
known to the natives, ( Conf. with remarks under Oryza sativa, VoL V*) 

(2) Burning of the Soil — Jumming or Rubbing. — Burning of the weeds 
in heaps is less practised in India than in Europe, but the aboriginal 
tribes are fond of cutting down patches of forests and burning the trees, 
bushes, and weeds on the surface soil, preparatory to tilling the land for a 
temporary cultivation, which lasts for but a few years, when these predatory 
cultivators migrate to other scenes, where they may renew (heir extravagant 
system of culture. In Bombay and South India, a civilised modification 
of (his system is pursued, where seed beds or even fields arc prepared by a 
method of manuring there known as rub. This consists of bunting the sur- 
face soil by means of layers of dried manure, leaves and branches, &c., 
then ploughing in the ashes. For a full account of this process the reader 
is referred to the article Oryza sativa. 

(3* Set.— Indigo vat refuse (Coni. VoL IV,, 401) is largely used in some 
place* ;\s;\ manure; but as it is also employed for fuel in indigo factories, it is 
hot v* obtainable. Sometimes it is neither used as a manure nor 

a* fuel; btit simply allowed to waste, — a striking example of the careless- 
ness of the ordinary cultivator with regard to his conserving of manures. 
In some parts of Bengal the refuse from indigo vats is thought a par- 
ticularly valuable manure for the cultivation of tobacco, and is much sought 
after as such. 

(4) Green-soiling.— Thi* method, although very suitable for dry sandy 
smh where the summer crops are precarious, a condition of tilings largely pre- 
valent over the greater part of India, is almost unknown to the Natives. In 
the various experimental farms the production during the summer of a crop 
of horse gram (Dolichos unifiorus). indigo ( Indigofcratinctoria), or sun hemp 
{Crotainrin junceal, and the ploughing of this into the soil before the sowing 
of the winter crop, has proved vastly successful. It increases the outturn of 
grain in some case* by more than 70 per cent., and is much to be recom* 
mended for fields where farmyard manure cannot be applied with profit, 
owing cither to long distance* or to scarcity of manure. Although this 
method of 4t green soiling ** seems to be so productive, it appears to be very 
little known to the Natives of India. Instances are mentioned in the Report 
on the Nagpur Experimental Farm for the rear 1S83-84, p* 13* w'here in 
the. Chindwnra District a crop of Crotalnria juncea was ploughed in, ns a 
manure for sugar-cane, and Professor Wallace fin Ins India in tSSj), 

» peaking of the same crop, remarks : — (t A green manuring is sometimes 
given ns in Guzarat by ploughing in a crop like tag — Crotalaria junccn.” 
Baden Powell also states that **in some parts of the Atnbalah division a 
practice exists of occasionally growing a coarse kind of millet (Panicnm 
ffumcntaccum) which is ploughed into the soil green as a manure/' 
Green soiling appears to be used considerably among the Indian tea 
planters, as a means of increasing the yield of tea. Between the tea 
noshes they sow rt crop of mustard in rows, and, when full grown and on 
the point of flowering, the mustard is dug into the ground between the tea 
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plants, coveted, and left to decompose {hulian Agriculturist , ]nne i6, 
1888). In spite of its suitability to the climate and soil of India, no very 
extensive use, however, appears to be made of this system of manuring. 
The agriculturist, cither through greed or the innate conservatism of his 
character, usually prefers his meagre hot weather crop, to any prospective 
augmentation of the winter one, by methods which do not bear the stamp 
of ancestral use. 

(5) Oil-cake.. — The use of the various forms of oil-cake as manures will 
be dealt with in another portion of this work (see Oils& Oil-cakes Vol. V.) 
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III. — Mineral Manures. 

Mineral manures, although occurring in many parts of India, are 
not used by the Natives generally. They may be enumerated thus : — 

(1) Lime. — The use of lime as a manure is in India practically over- 
looked and perhaps fortunately so, for did the native agriculturist know its 
stimulating properties on a soil stinted of. other manures, he would 
probably soon, by its help, liberate alY tbe insoluble mineral substan- 
ces in the soil, which in the natural state would have become slowly 
available to the plant, and thus anticipating the supplies of future years, 
leave the soil barren. The high price of fuel is a great obstacle to its 
use in India, but in the vicinity of large towns where accumulations 
of refuse exist, the lime might be burnt with these, and thus made avail- 
able for agricultural purposes at a low cost. There is no doubt that with 
judicious management, many lands in India might be vastly improved by 
the use of lime; but it would be injudicious, in the present state of agricul- 
ture, to furnish the ordinary native-agriculturist with so violent a stimu- 
lant for the land. As a manure for leguminous crops, lime, as well as the 
next manure of this series, gypsum, is very valuable. ( Conf . with Vol. II., 
151). 

(2) Gypsum. — Sulphate of calcium, in the form of the refuse from the 
soda-water manufactories, has been used successfully as a manure on the 
Syciapet Experimental Farm in Madras. In this form it contains not 
only the pure sulphate of calcium, but also calcium carbonate, various 
chlorides, sulphates, and sulphurets of calcium and sodium, a mixture which 
is even more valuable as a manure, while in the neighbourhood of large 
towns it can be obtained at much less cost than pure gypsum. 

The results of the application of gypsum in India have been very encour- 
aging*; the use of sulphate of lime in the Sydapct Experimental Farm so 
increased a crop that a clear profit of R 14 was realised over what was 
gained on an unmanured crop, a result due entirely to the manure. Its 
use as a manure, however, is at present greatly checked by the high rail- 
way freight which is charged on it ; but this ivould probably be at once 
remedied if it came into demand with cultivators. ( Conf \ Vol. IV, 195.) 

(3) Nitrates. — The nitrates of potash and soda are both employed as 
manures in Europe', principally on account of the nitrogen they contain, 
although nitrate of potash is valuable also from the potash that it can sup- 
ply to the plants. 

In Europe the high price of nitrate of potash has prevented its gene- 
ral application, and, consequently, nitrate of soda has been used ; but 
in India where a coarse nitrate of potash could be manufactured at a very 
low cost, there is nothing to prevent the use of the more valuable salt. It 
is of special value as a top-dressing, applied when the plants are one or two 
inches high, and such are its powers of increasing the yield, that in some 
experiments with chemical manures made at the Madras Model Farm, it 
was found that an application of one cwt. per acre nearly doubled the crop 
and gave the farmer a clear profit of thirty rupees over what was gained 
from a crop not so manured. It is said that the nitrates should be used 
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in grain crops combined with common sail, as the latter checks die ten- 
dency to run to straw ; and since the common nitrate of potash contains 
chloride of sodium in considerable amount as one of its impurities, this 
would be the form most valuable to the agriculturist. Almost the same 
remarks, however, apply to the use of the nitrates of potash and soda as to 
that of lime. Used alone, they only act for one season or at most two, and 
they are mainlv effective when employed on soils already well manured 
with organic substances. In England, nitrates are nlwaysemployed when 
the weather is showery, and as the same atmospheric state is not available 
in India, the application of saltpetre without irrigation will not pay. To get 
its full value as a manure it should be applied on irrigated lands imme- 
diately after irrigation {hid. A^ric. Gazette, 1SS7, 564). In spile of the 
abundance, however, with which this salt occurs iti India, it is little used 
by the native farmers*. Many of them have learnt its value through the 
experiments on the various model farms throughout the country, yet their 
natural aversion to purchased manures and the fact that the manufacture 
of crude saltpetre can only be conducted under license, for which an annual 
fee is charged, prevent their using this manure. Until the fiscal restriction 
is removed, at any rate in favour of the cultivators, we cannot expect that 
the use of the nitrates as manure will become general in India. 

The protection of the salt revenue, requiring as it docs, that saltpetre 
refineries should be worked under restriction, probably enhances the cost 
of production of nitrate of potash, and makes. its competition with nitrate 
of soda difficult so far as the manure trade is concerned. Notwithstanding 
the largely increased demand in Europe for nitrates as manures, the ex- 
port trade in nitrate of potash is practically no larger now than it was 
twenty years ago {O' Conor, Trade Review, iS8S~Sg). In 18SS-80 the ex- 
port ttnue in saltpetre amounted to 420,503 cwt., while in 1884.-S5 it was 
451,917 cwt. Nearly one-third of this amount went to China, Hongkong, 
and the Straits Settlements, over one-third to the United Kingdom, while 
the remainder was distributed in small quantities to various other European 
countries and to the United States. The price of nitrate of potash, how- 
ever, renders it impossible that it can compete as a manure with the crude 
nitrate of soda from South America, in spite of the greater mamirnl value 
of the potash salt. 

(4) Chloride of Sodium. — In Europe chloride of sodium or common salt 
has at various times been employed ns a manure, but its effects are vari- 
able and uncertain, so that its u^c has of late years rather diminished than 
increased. Its employment in conjunction with nitrate of soda and potash 
has already been alluded to. It is said to enable the plant to absorb more 
silica from’ the soil ; but this view is not supported by any definite experi- 
ment. It is generally used as an auxiliary with lime or the nitrates. 

1 1 envy dressings of salt are sometimes applied to pasture land to improve 
the herbage and destroy insect pests. Salt is also tised to prevent the too 
rapid decomposition of manures, a purpose for which in India it might 
be employed with benefit, as farmyard manure is so rapidly decomposed 
that in n few months it becomes a fine mould which, although very valu- 
able, does not answer the purposes of the ordinary article. 

The high price of salt in India is, however, a serious drawback to its 
use by the ordinary agriculturist, and although it lias been employed on 
the experimental farms, yet we cannot hope to see its general introduction 
among the native farmers until some means of denaturalisation is dis- 
covered so as to render it unfit for human consumption; while it remains 
fit for use by cattle and as manure. Various experiments have been tried 
and a largereward offered by Government to attain this end. 1ml as yet 
all the methods tried have* been unsuccessful, pure salt being tadily 
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recovered from the preparations. The methods used in Germany for the 
denaturalisation of salt, where salt for manure is issued duly free mixed 
with charcoal dust, ashes, lamp-black or ordinary soot in different pro- 
portions, although effective there, would not be so in India, where the 
salt duly is much heavier, and cheaper means of restoration exist. (Spoils’ 
EncycL ; EncycL Brit.) K 1 

(5) Coprolite.— This name was originally applied by Dr. Buckland to 
substances found in many geological strata which he believed to be the 
dung of fossil animals. Its signification has, however, now been widened 
to include also other phosphatic concretions. Considerable interest has 
been aroused in agricultural circles in India of late years by the discovery 
of coprolite at Masurf in the North-Western Provinces, and of fossil bones 
m the alluvium of the Jumna. If these contain, . as was said on the'r 
discovery, more than 50 per cent, of tricalcic phosphate, and the suppl'v 
is as abundant as is anticipated, the use of the superphosphate of lime as a 
manure in India may be hoped to become more general. With regard to 
the coprolites at Masurf, some confusion was at first caused by apparently 
contradictory chemical analyses made by different authorities but this 
was found to be due to the inequality of the fossiliferous strata, and it now 
appears indubitable that the greater part of the Masurf rock is at anv 
rate as valuable as the Cambridge coprolite strata. The desiderata of 
cheap carriage and a cheap supply of crude sulphuric acid to convert the 
tribasic into the soluble phosphate, at present alone curtail its use Should 
these be met, there is no doubt that a considerable industry in this form of 
mineral manure would arise. 

(6) Ammoniacal Liquor. — The ammoniacal liquor of eras works is 
another good manure which ought to be utilised wherever available Of 
course in India this is only so in the neighbourhood of a few large towns • 
but there it is specia ly applicable, as it is invaluable to the market gardener 
for the cultivation of vegetables. 

( 7 ) Other Mineral Manures.-Various other mineral manures, such as the 
commercial ferrous sulphate, basic slag, the carbonates of soda and potash 
have been used m Europe with good effect; but at present in India, they 
are either not available, or the cost at which they can be obtained pre- 
eludes their use by the ordinary cultivator. ^ 

( G . Watt.) 

MAOUTIA, Wedd.; Gen. Pi., HI., 391, 

Maoutia Puya, Wedd .; FI. Hr. Ind , V., 392 ; Urticaceje. 

Sometimes called Wild-hejip by early writers and also Pua-hejip. 

Syn. Bcehmeria Puya, Hook. ; B. FRUTESCENS, Don. (not of Tkunb 1 • 
Urtica Puya , Ham., in Wall. Cat. v 0 iinuno.), 

Hind.; Yenki (Limbu), Beng. ; Puya, Nepal • Kvinki 
kicnki, Lepcha; Piiya, Kumaon ; Sat ska yuet, Burm. ’ y ' 

References . — Brandis, For. FI., 436 ; Kurss, For. FI. Bunn., II. 420 • 
Gamble , Man. Timb., 323 • Atkinson, Him* Dist ?i*7 *7nR • r> / 

PL, 368 ; Ke-s Off. Guide to the Mus of Ec Baf rtf ’ U °> le ' Fl b 
J° ur M Ag /j" H ° rt 3 SoC " VH (Old Scries) f 2 ?P ; Memoir if DehlaDMu 

el* XIV dd 26Q™1l°2 7s‘ Watt ^ L ’ 622 ’ ^dian Forest - 

Reports'.’ 69 ’ 73> 75 ’i W tt> 711 C ° L& Jnd ' Ex - lSS6 > Commercial 

• Hfjitat.— A native of the Tropica 1 Himalaya (ascending (o 4,000 feet 

^•ifv ltUd n ’ d /r S w b . ute Z,, from Kumaon and Garhwal eastward to Nepal, 
Sikkim, the Khasia hills, and the Assam Valley and thence to Burma, 
the Straits Settlements, and Japan. ’ 

Fibre.— Although many authors refer to this hbre and state that it 
closely resembles Rhea, and may be prepared and used in the same 
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manner, ve*. no one teems to hate performed independent experiments 
with the pci fibre, and the available information is, therefore, of an inde- 
finite nature. Dr. Campbell’s description of the fibre, published in Royle’s 
Fibrous Plants, is the only complete account available up to date. The 
following extract will be found interesting : — ■ 

“ Description . — The leaf is serrated, of a dark green colour above, 
silvery white below, not hairy or stinging; and has a reddish pedicle of 
about three inches long. The seed forms in small currant-like clusters 
along the top of the plant, and on alternate sides about an inch apart. 
Two small leaves spring from the stem at the centre of and above each 
cluster of seed. 

"Habitat . — The Pooah is not cultivated but grows wild and abundant- 
ly in the valleys throughout (he mountains of Eastern Nepal and Sikkim, 
at the foot of the hills skirting the Terai to the elevation of 1,000 to 2,000 
feet, and within the mountain 5 ; up to 3,000 feet. It is considered a hill 
plant, and not suited to the plains or found in them. It does not grow in 
the forests, but ts chiefly found in open ciear places, and in some situations 
overruns the abandoned fields of the hill people within the elevations which 
suit it. It sheds its leaves in the winter, throws them out in April and 
May, and flowers and seeds in August and September. 

“ Wh*n Used . — It is cut down for use when the seed is formed ; this is 
the ca«c with the common flax in Europe. At this time the bark is most 
early removed and the produce is best. After the seed is ripe it is not 
fit for um\ at least it is deteriorated. 

II inc Prepared. — A*, soon as the plant is cuf , the bark or skin is re- 
moved. This is very easily done. It is then dried in the sun for a few 
/lavs; when nuite dry, it is boiled with wood-ashes for four o- . 

‘T V il ' . bM,e " I""' ®» » flat stone ..mil ft ' 

when co*« •- .; . . V/W t,. -/ * • • i- - 1 occomcs raincr 

pulpy, and alt^fi 6 r J.V. 5 fflC*V>lTO« 9 tl ^VaiUTOafk TVSS disappeared ; then it is 
well washed in pure spang water and spread out to dry. After exposure 
for a d.tv or two to a bright sun it is ready for use. When the finest de- 
scription of fibre is wanted, the stuff, after being boiled and beaten, is daub- 
ed over with wet clnv and spread out to dry. When thoroughly dry the 
c'm i- rubbed and beaten out ; the fibre is then ready for spinning into 
thread, which is done with the common distaff. 

*• Cses . — The Pooah is principally used for fishing nets, for which it is 
admirably adapted on account of its great strength of fibre and its extra- 
ordinary power of long resisting the effects of water. It is also used for 
making game-bags, twine and ropes. It is considered well adapted for 
making cloth, but is not much used in this way. 

“ Dr. Falconer recognised the Pooah as the Bcchmcria frutescens, Don,, 
of Botanists, common at lower elevations on the Himalaya from Gnrhv.n! to 
the Sikkim hills (Ganges to Hurrampooter). In the outer hills of Garhwa! 
and K uni Aon it is called Poore, and the tough fibre is used there for mak- 
ing net’ 5 . In Darjiling, B. frutescens goes by a similar name. Pooah and 
the fibre i*. u'«*d for similar purposes. It was first described bv Thunbcrg, 
v bo db’.inguiriies it from the. textile species, Bcehmeria ( Urtica) r.ivca, 
uhkli g row’s there in abundance. 

** Captain Thompson, to whom the specimens of the Pooah fibre were 
• :\s o: it, that ‘when properiv dri-ssrd, it is quite equal to the best 
1 urc pr f! ix. and will produce better sail-cloth than any other substance I 
h >\r '<*n i»-> Ir,d : a. 1 observe from Dr. Campbell's communication that 
mud is m-v? in the preparation, which clogs i! too much, Kc. My Sttperin- 
fee k-rit, Mr. VV. Rownec, who under; tar.ds the nature of the*e sub' fa ores, 
te”* me that tf pi-*.ish were teed in the preparation (which is invariably 
<!*.»•<• • ith Ru.sian hemp and flax) i reload of chi;, <- r mud, that the colour 
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would be improved, the substance rendered easy to dress, and not liable to 
so much waste in manufacturing 5 ” ( Royle , 'Fibrous Plants \ 368 — 370); 

The above quotation regarding Maoutia Puya and the incidental allusion 
to it in the remarks regarding Rhea have very nearly recorded all that has to 
be said. The large bale of the fibre, shown at the Colonial and Indian Ex- 
hibition, and which was obtained from Assam, was either, as Messrs. 
Cross & Bevan suspect, a badly-prepared sample or the fibre is quite 
worthless. The former explanation would be in accordance with all pre- 
vious reports, for, although admittedly inferior to Rhea, it would be hard to 
believe that a fibre so popular with the fishermen could be so utterly worth- 
less as Messrs. Cross & Bevan’s analysis would make it out to be. 
The following demonstrates the results of their chemical examination of the 


fibre i — 

Moisture • . • . . » . * . .11*2 

Ash . 8*2 

Hydrolysis for 1 hour in 1 p. c. Na 3 0 62*7 

Cellulose 32^7 


According, therefore, to Messrs. Cross & Sevan's observations, 
Maoutia Puya would be the least worthy fibre in India, since it has the 
next to the lowest amount of cellulose and loses more of its weight under 
hydrolysis than any other fibre examined by them. In their remarks re- 

f arding the fibre, however, these distinguished chemists affirm : S( A large 
ale of this fibre was shown at the Colonial and Indian Exhibition, 
and by experts pronounced identical with Rhea. It now remains to be 
carefully ascertained in India whether there would be any advantage in 
cultivating this plant in place of Boehmeria nivea. We can only repeat 
what we have said elsewhere, that every effort should be put forth in India 
to ascertain the peculiarities of every plant allied to Rhea. In somerespects 
the true Rhea is too strong, and a Rhea-like fibre, a little inferior in point 
of quality, that could be more easily cultivated and more cheaply separated 
from the twigs, would in all probability prove a more profitable and more 
acceptable fibre than Rhea, which has occupied, and justly occupied, the 
minds of experts for the last few years. 

“ The specimen of this fibre exhibited was very inferior in many re- 
spects. It is introduced here, as presumably its rightful place, when nor- 
mally prepared. 

" Not only was the specimen inferior in point of preparation, but it was 
found in the microscopic examination impossible to isolate the ultimate 
fibre, by reason of its breaking up under the needles. Many of the fibres 
of the Urticacete show this tendency to brittleness; but with special 
attention to cultivation and the conditions of growth, these defects can in 
all probability be removed.” 

It is needless to add anything further except to emphasise what has 
already been said — namely, that if Messrs. Cross & Bevan’s analysis be 
confirmed as representing the fibre, an effort should be made to replace its 
cultivation with the true Rhea or China-grass, or at all events to see that 
consignments of Poi are not sent to Europe under the name of Rhea. 

The above compilation appeared iq the publication edited by the 
writer — Selections from the Records of the Government of India (Pol. 

Pt . IP (1888-89),' 3I 2 ;3 X 5) l it has since transpired that the bale of sup- 
posed Poi fibre examined by Messrs. Cross, Sevan, & King was in all 
probability not Pot. In connection with the preparation of the fibres for 
the ImperiaHnstitute an authentic sample of that fibre has been secured. 
On this subject Mr. Gammie of Mungpoo, Darjiling, furnishes the follow- 
ing information : — “ The whole sample has been prepared by the method 
pursued by the Nepalese and Lepchas. 

12 A M. 265 


MAOUTIA 

Puya. 


FIBRE. 



Dictionary of the Economic 


tSo 


MARA.NTA 

arundinacea. 


Wcst-Indism Arrowroot — 


fibhe, I 


i 

j 

i 

{ 


{ 

i 


i 

t 


“The bark is peeled oil the stems in long strips; boiled in water thick- 
ened with common wood-ashes until it is pulpy ; then ns much ns possible 
of the adhering bark is separated from the fibre by alternately beating with 
a wooden mallet and washing in cold water. After this the water is rinsed 
out, and each bundle of fibre is thickly covered with a paste of micaceous 
clay, and dried. When thoroughly dry, the clay and the remaining bark 
are" easily shaken off, leaving the fibre in a state fit for use. If fibre is 
required free from dust, it is repeatedly rinsed until the water runs clear, 
and then re-dried. 

“The white or bluish-white clay found here and there near streams is 
preferred, as it gives the fibre a good colour. 

“This clay, bv being fused with fire, is re converted into common mica- 
ceous, schistose stone. 

“ If the appearance of the fibre is of no consequence, yellow clay is said 
to be as effective. 

“ i do not know whether the action of the clay is altogether mechanical 
or not. A few samples which were prepared by treatment with lime and 
chalk were coarse in appearance and rough to the touch ; those treated by 
day, on the other hand, were soft and silky. Although the Paoii is rather 
n common plant, it is seldom gregarious to" any extent as far as I know; so 
that the collection of a large quantity entails an expenditure which must 
exceed the value of the fibre extracted. I obtained five mounds of stems, by 
contract, for three rupees per mnund, but I question if I could obtain them 
at the same rate, again, as the people had to search far and wide for even 
that quantity. At a moderate estimate the further cost to manufacture the 
fibre was five rupees, making a total of twenty rupees. 

“ The fresh stripped bark weighed 63 11) and yielded only 4 R) of fibre. 
The cost of producing one pound of fibre would, therefore, be five rupees. 

“ Poon is chiefly used for fishing nets and lines. 1 am told that formerly 
the Lepchas made cloth from it, but the contraction and expansion readily 
caused in it by atmospheric changes made it uncomfortable and undesirable 
for wearing apparel.” 

It would thus seem that little hope need be entertained of obtaining this 
fibre from the wild stock. Should it prove of value (when Mr. Gammie’c 
sample has been submitted to commercial and scientific tests) and to 
possess advantages over that of FUica the plant would have to be cultivated. 
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MARANTA JJntu; Gen . Pi, III., 649. 

A genus of SciTAMiNl..V (the Ginger Family) named in honour of Maranti, 
& Wn^tinn butamst And physician of the sixteenth century. U \*$ name to 
thrThhc Mar and k characterised byhavin^fa terminal f^w-fFiu^rcd but 

branched paninn, the flower* b on skmfcr cbractnntv peduncles with narrow 
dendnono* nhcathin*? bracts at the origin of the ramifications. Corolla tube 
cylindrical, often pubom*: ffcuninat tulie contained within th* corolla, pebv 
k*ul with a solitary anther on one side. Ovary by action i-cHVdand i- 
f^rded with two nmall empty cells, Fruit ovoid, somewhat oblique with a fhthy 
pericarp. 7 \\*(<* are ten npteks in tlie nenun, all native* of America, 
with ore or t no tySMy cultivated in the Old World on account of the starch 
contained m thrirWhef 5 ** 


1 Maranta arundinacea, Linn.; FI. Br. Ini., 17., 10 S ; Scir.\y.xuvx. 
! West IsntAK AnnowKOor — A name given to distinguish it from 

1 East Indhn, the produce of Curcuma nugustifolin, Roxh.i — see 

Vo!. I L, 652-655. { Gen 

Anrow.nooT, Ft. } Avehikanu scars Sr,\nr,m:tu.. Annowjnmr., 
Syn.- 'h that HW/, r and M# itfntCA* 

*.yr united for a cultivate Win ot M* AM'JfiJlWAC ?**$ L*nn % fend 
fete tally drtinct T a**, hotr.e writer A maintain. 
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Vern. — Tikhor ( tickhur ), Hind.; Tavkil, M\r,; Ararat, GUZ.; Kuaka 
neshasteh, Dec.; Kuva inavh or huamau, Tam. ; Tavaksha, Ran.; Kiia, 
Kughei, Malay; Pen-bwa, Burm. It seems probable that all the verna- 
cular names here given, strictly speaking, refer to the starch obtained from 
East Indian arrowroot — Curcuma angustifolia-— though they are doubt- 
less now-a-days given to any form of that farinaceous substance. 


References. Roxb ., PL Ind., Ed . C. 13 . C to * Voigt , Hart . Sub . 

575 ; DC., Grig . Cult. PL,8i • Mason, Burma and Its People , soy, 8069 
Lindley and Moore, Treasury of BoL, y20 ; Pluck. & Hanb., Pharmacog.y 
629; U. S. Dispens., 15th Ed., i 6 g 3 ; O'Shaughncs^y, Beng . Dispense 
646, 647 ; Bent . Trim., Med . PL, 265 ; Smith, Ec. Die., 25; Shortt, 

Manual of Indian Agric 3 oi ; Atkinson, Him. Dist. ( Vol . X., N.-W. P> 
Gas.), 704 ; Simmonds, Tropical Agriculture, 347 ; Bombay, Man. Rev. 
Accts.\ io 3 ; Gazetteers : — Mysore and Coorg, I., 70 ; Agri.-Hort. Soc. 
Ind.:— Trans., II., 7q-8t , 3 g 3 , 418 ; Journal (Old Series), II., 215, 
. 262, 265 , 3 16, 36 s ; IH . (Proc.) 9 1679 243, 282; VIII. ( Proc .), 24. 

Habitat, a History, & Food. — Authors are agreed that the name arrow- 
root was derived from the alleged alexipharmic properties of the plant. 
The iuice of the fresh root was employed by the Mexican Indians as ait ex. 
ternal application against the action of the poison used on their arrows. 
The earliest authentic mention of the plant occurs in Sloane’s Catalogue 
of Jamaica Plants (1696), where it is called Canna India radice alba 
alexip har mace. It was first discovered in Dominica, thence sent to Barba- 
does and, subsequently, to Jamaica.^ Patrick Browne (in 1756) mentions 
it as cultivated in gardens in Jamaica, and, in addition to alluding to its 
alexipharmic virtues, informs us that “ the root washed, pounded fine, and 
bleached makes a fine flour and starch/ 3 which was sometimes used as 
food when provisions were scarce. In 1750, Hughes (Natural History of 
Barbadoes, 221) spoke of the starch made from the rcots^as far excelling 
that of wheat. , , lt u 


According to some writers, arrowroot was introduced into England by 
Houston about 173^ but in Renny’s History of Jamaica (2 32), 24 cases 
are said to have been the first consignment to England, and these were 
exported in 1799* Some confusion seems to have been made by writers 
both in Europe and India between the farina from this plant and the East 
Indian arrowroot, if not also with tapioca, the Brazilian arrowroot. There 
appears to be no doubt of the fact that all forms of the arrowroot plant 
were derived originally from America. The so-called arrowroot of India, 
referred to by Bentley & Trimen and others under the name of Maranta 
indica, a species which had narrower, sharper, and smoother leaves than the 
ordinary plant, was either Curcuma angustifolia or one of the earliest intro- 
duced forms of Maranta, which came to India before the first record of 
introduction. That the true arrowroot plant must have been introduced 
about the beginning of this century, there seems no doubt, but in Bengal 
at least it did not attract attention much before 1830. The earliest mention 
u!* to the genus Maranta is curiously enough associated 

with Sylhet. Thus Wallich, in 1833, recognised the plant, which the Agri.- 
Horticultural Society of India had been cultivating under the impression 
that it was the true arrowroot, as being Maranta xatnosissima introduced 
into the Botanic Gardens from Sylhet about twelve years af?o. 33 This, he 
said, was quite ** different from the West India M. arundinacea. 33 The 
Sylhet plant was probably the M. indica of some writers, but, as remarked 
above, the more recent authors confused that with Curcuma angustifolia, the 
arrowroot plant of Southern and Western India. We have thus no record 
of the introduction of M. ramosissima into Sylhet, nor for that matter into 
India, nor indeed have we any distinct record for M. arundinacea, but that 
they are both American plants there seems no doubt. If any form of Maraota 
be a native of India, the singular silence of Roxburgh (for he alluded to 
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arrow j out as an American plant only which yielded a similar farinaceous 
substance to that obtained from Curcuma angustifolial would be difficult to 
get over; indeed his silence practically proves that, in his time at least, the 
true arrowroot plant had not been even introduced. In the Xith Volume 
(iSio) of the Asiaiiek Researches, for example, Roxburgh says: “J shall 
only add. on the subject of this nutritious powder, that it is" very similar 
to the powder which is obtained in America from the roots of Maranta 
nrundinacca, and which is known in Europe bv the name of Indian arrow- 
root.” Ainslie, who wrote sometime after Roxburgh (1823), savs that 
” Maranta arundinacca has lately been brought to Ceylon from the West In- 
dies, and thrives well at the Three Kotlss, where arrowroot is now prepared 
from it and reckoned of the finest quality.” It is remarkable that Wallfch. 
if he meant that M. ramosissima was a native of Cachar, should not have 
said so, since he must have known that that opinion was opposed to Rox- 
burgh and Ainslie. Voigt t Hart. Suburb., Cal., 575) speaks of it in 1845ns 
cultivated in the West and East Indies: he adds, that it flowers in the rainy 
season, from which fact it may be inferred that it was, at the time he wrote, 
regularly cultivated in India. Firminger, who in 1863 brought out the 
first edition of his ?,fatmal of Gardinitty in India, while Comparing the 
arrow ro >t of Curcuma angnstifolin with the true. article, says: “ I cannot tell 
why any but the genuine kind should be produced at all in this country, or 
whether any difficulty is experienced in the cultivation of M, arundinacca 
on the Madras side; in Bengal the plant may be obtained in nnv abund- 
ance, and cultivated with the grcatc-t ease. Dr. Jameson states too, 
that it thrives in the Saharnnpur district and throughout the North-West 
Provinces.” 


planted in 1851. A demand for roots thus arose, and the Society distribu- 
ted all thev 'had and were prevented from indenting for a further supply 
from the Cape by Dr. Wnllich’s report, that the plant could be had in Syf- 
hct. No mention is made of the true West Indian stock having been pro- 
cured. but doubtless it is grown in India now, though it seems probable, 
from the facts here mentioned, that the form known as M. ramosissima 
must have been widely distributed, and is thus probably cultivated by many 
persons who are ignorant of its not being the best West Indian arrowroot. 
The available inlormation on this subject is, however, so imperfect that 
little more can be done than to indicate, as already done, our imperfect 
knowledge. 

Method or Cultiv vrto n* and Prj:paration* or Tint Fariva. 

isl, />Veg,i/. — The account given by Firminger may, perhaps, be accepted 
as the !>'••• l -l.itement, although, of course, he savs nothing ns to the extent 
of it*; cult nation, and his description is of a general nature, hence more or less 
nopbc.il>> U, all India “The r<«>{.” he writes, “should be put in the ground 
in thr uv-nth of May. Drills should be made about three or four inches th-ep 
an l two ft‘-"t apart, in which the roots should be laid at the distance of a foot 
a-.u a half fr*>m one another, and the earth covered over them. As the 
pMr.ts grow, th**v should be earthed tip in the same manner that pc\ntor-. 
are. Thev love a rich sail, and plenty rf water during tlm time of 


They love ,a g« 
growth, wh>h 


i;mc cut 
A ugm t. and 
mouth tr tw 


ind plenty rf water during tho time of 
, t'rn-v get naturally, as thwr growing 
bwr'tlmir small whits firmer* about 


] January or FrhrtLxrv the crop may be taken up ter ««**. A 
wo prcviwu", however, water *houkl be entirely withhokkn, to 
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allow the roots to ripen. They are of a pure ivory-white colour, and should 
be as large as moderate-sized carrots. The smaller ones should be reserv- 
ed for a fresh planting, and the pointed ends also of the larger ones, at the 
extremities of which the eyes are situated, should be broken off, three inches 
in length, and kept for the same purpose. 

“ The mode of preparing the arrowroot is very simple. The roots after 
being well washed should be pounded to a pulp in a wooden mortar, which 
may be hired for the occasion from the bazdr. The pulp should be thrown 
into a large vessel of water, which will become turbid and milky, a portion 
of the pulp remaining suspended in it as a fibrous mass. The fibrous part 
•should be lifted up, rinsed, pounded again in the mortar, thrown again into 
the water, lifted up a second time, rinsed, and then thrown away. The milky- 
looking water should be then strained through a coarse cloth into another 
vessel, and when the sediment has settled, the water should be poured 
gently off and clean fresh water poured upon the sediment. This, after 
having been well stirred up, should be strained through a fine cloth, and on 
settling the water should again be carefully and gently drained away. The 
sediment, which is then fine pure arrowroot., should be dried on sheets of 
paper by exposure to the sun. ” 

In the Journals of the Agri-Horticultural Society of India frequent 
mention is made of Chutia Nagpur arrowroot. Thus, Dr. Mouat reports 
on a sample prepared. in 1843 at Purulia. In the same year Babu Sumbu 
Chunder Ghose forwarded to the Society twelve canisters of arrowroot 
growm and manufactured at Bi'rbhum. The report on these samples was 
to the effect, that the farina was of excellent quality, well prepared and 
dried, without any disagreeable odour or flavour, “it forms a good jelly, 
and is w r ell adapted for all the purposes to which this mild and nutritious 
substance isjapplied. 53 ^ 

At tjbe Cofcnfal andHWdfan Exhibition exceller tsamples of arrow 

prepared and tinned in the European method, w r ere showm by Mr. H. H. 
Abdoollah of Colootolla near Calcutta. It is known that several other 
makers produce arrowroot which successfully competes, both in quality 
and price, with the imported pow r der, but definite particulars as to the ex- 
tent of cultivation are not available. 

2nd , N orth-W extern Provinces and Oudh. — Atkinson writes : “This root 
has been successfully cultivated in these provinces. The tubers are ready 
for digging in January, and should be scraped and w r ell washed before 
being pow'dered, in order to remove the acrid poisonous juice. An ordinary 
piece of tin punched with holes makes a good grater. After being washed 
the powder should be dried in the sun before being stored. The arrowroot 
produced from these tubers at Haldwani, {near Naini Tal, by Mr. Fraser 
has been pronounced by experts both here and in Europe to be equal to the 
best West Indian arrowroot.” In a report of the Lucknow Horticultural 
Society , 1843, mention is made of the despatch to Calcutta' of a sample of 
arrowroot made from the plants growm in the gardens. 

3rd) Madras . — The extent to which the true arrowroot is cultivated in 
South India cannot be discovered. Many writers allude to arrowroot, 
however, and speak of it as an important crop, but very probably the chief 
article of trade is the East Indian form Curcuma angustifoiia. It is signifi- 
cant, however, that Sir Walter Elliot {FI. Andh 142) should state that M. 
ramosissima. Wall., the Palaganda of the Telegu people is “wild in all the 
hill forests.” That name, according to Moodeen Sheriff, w'ould appear to 
denote rather Alpinia Galanga, and Sir Walter does not refer to Curcuma 
angustifoiia, although, while dealing with Curcuma sp. (the Nakka pasupu ), 
he remarks that it is “wild Turmeric, C* montana vel angustifoiia? ” It 
seems thus probable that he made the mistake, by no means infrequent 
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about the time he wrote (1850) of regarding the wild arrowroot of India a*> 
M. rarnosissima. Shortt, in an essay on arrowroot cultivation in Madras, 
giver a somewhat incoherent account of the difference between Mkranta and 
Curcuma. Me, however, furnishes certain facts which must he accepted as 
applicable to both forms since he does not say of which he is dealing. 
Although the writer is therefore unable to give’ anv information as to the 
relative extent to which these plants are cultivated, Shortt’s essay may be 
here quoted: — ” Arrowroot is largelv grown in Travancorc,* in’ Malabar 
and other districts of Southern India. The farina is manufactured in a 
rough and rude way ; attention is not given to the cultivation of the plant, 
<0 as to increase the quantity and quality of starch. The mode of cul- 
ture followed by the native producer is to roughly plough up sufficient 
land, level it, and plant out the rhizome or root" stalks, at about one foot 
apart either way, before the commencement of the rains. Thereafter 
httle or no attention is given to the crop. As a rule, manure is seldom 
used and the plants arc not irrigated, except, perhaps, in exceptional 
instances, whilst crop after crop is taken off the same soil. 

“ I'or the proper and scientific culture of arrowroot, care should be taken 
irs the selection of the soil. The crop grows best in a soft, loose sandy soil, 
or a romewh.it porous loamy one, which admits of the rhizomes forming 
readily and enlarging to their fullest extent. The land should be well 
plougued and freely manured with rotten farm-yard manure, which should 
be thoroughly mixed with the soil. It should then be levelled Jancl formed 
into beds of a convenient size, so as to admit of the plants being irrigated 
"hen necessary, and the plants should be planted out 2 feet apart either 
wav. On the>e hiilst we prefer to place out the seed stalk in lines, 2 or 
feet apart either way, and when the plants have attained a height of 6 
The a inches, to" city trench, one foot wide, between every two lines, about. 
. t.lf a h«>t deep; the sml thus’' Plained Ts uscu eS*fitigC UJ 3 the line t> f 
plants. This plan will also prove useful if it become necessary lo'irfi^' 
the plants, which can be done by the trench between the lines, if care 
is taken to keep the ridges along the lines of plants well earthed up at all 
times. The plants should have plenty of room to enable them to form large 
cUw-tcrs. 

" h\,r seed we generally prefer the root-stalks with their fibrous roots 
broken up, and the ‘-talks cut short to about four inches in length. The 
first inch or two of the rhizomes will also answer the purpose of seed, in 
fact any portion of the rhizome of the size of an inch, containing n joint, 
will answer the purpose equally well. The rhizomes are fit to be taken 
up in about nine or ten months. They are planted out in the month of 
March and taken up in the following January or February. After the 
plants am put out, they are hand-watered twice a week, till they become 
established, but, where facilities exit, other modes of irrigation may be 
reso-ted to ; and about once a month the field should be weeded, the earth 
loo 1 «*ncd freely around the plants, and the stalks kept well earthed up.” . 

Dr. Shortt furnhhes an intimate of the expense of cultivation which 
amount* to R$o per acre. He then adds : — u The average crop of rhizomes 
produced on an acre of land is 2,500 pounds, yiddinggoo pounds of farina, 

- the average is one-fourth the quantity of the cormus, but for safety I have 
| fixed it at one-sixth the quantity which at four annas the pound will realize 
• K 1 00 ; the retail price of arrowroot is from t2 annas to Ri the pound, and 
according to my estimate, deducting R50 for cost of cultivation, there h a 
‘ balance of R50 it'- the net profit. With care and attention in the eultivn- 
1 non and preparation of the arrowroot, the profit will be found to exceed 
the r- trmatr greatly.” 
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Dr. Shortt’s description of the process of manufacture does not mate- 
rially differ from that given above by Firminger, and it need not* therefore* 
be reproduced here. 

4th % Bombay .— Graham (Cot Bomb . PL, 212) alludes to Maranta 
ramosissima* Wall . (PL As. Par . j t. y 286) as a native of Sylhet which had 
been introduced into Bomba}' by Mr. Nimmo, from Bengal. “ It has nu- 
merous long clavate tubers* and much resembles the West India arrowroot 55 
(Walt) m The dry air* says Graham (quoting Gibson)* of the Deccan in 
the cold season seems to affect its development. Dalzel! & Gibson in 
their Bombay Flora repeat the same statements under the two names, M. 
Zebrina and M. ramosissima, two plants which Graham, and correctly so, 
kept distinct. In Dr. W. Gray’s sketch of the botany of Bombay the 
remark occurs* u M. arundinacea, the jWest Indian arrowroot, exists in a 
few gardens, and* judging from its luxuriant growth, is capable of being 
profitably cultivated in Bombay.” 

5th, Burma. — Mason says : “The true arrowroot plant w^s introduced 
several years ago by Mr. O’Riley, and is beginning to be largely culti- 
vated. The arrowroot made is not inferior in quality to any imported; 
while it is sold for half the price, at a good profit. A gentleman at 
Tavoy has sold a considerable quantity for exportation this year, and has 
orders for more than a thousand pounds of the next crop” (Burma and 
Its People , 507). Mention is made of Mr. 'O’ Riley’s introduction of the 
root into Burma in the Proceedings of the Agri - Horticultural Society of 
India (1844). He there states that he had been so successful with the few 
bulbs of Maranta arundinacea furnished to him by the Society that he in- 
tended to extend its cultivation considerably. Mr. O’Riley adds that* with- 
out exception* the persons to whom he had given tubers had pronounced itj 
superior to Speed’s, and that as the gardens of the natives possess affine 
free soil of the richest description* he considers its introduction into/lWias- 
serim Province of some importance. In the same year Major DrWilliams 
sent to the Society samples of a bulb and farina prepared frorn it which he 
considered far superior to arrowroot. He then remarked ‘Vthe arrowroot 
plant grows all over Arracan and is eaten as a vegetable.”/ From this it 
would be difficult to know what either of the two plants Alluded to may 
■'have' been* but very probably neither of them were Maranta. In a later 
communication* however, Major WiPkims furnishes fuller details from 
which it would appear that Dr, Wallich determined his bulb that yielded 
a far superior arrowroot to the true plant to be Tacca pinnatifida. But 
the Arracan arrowroot, which was eaten as a vegetable, does not appear 
to have been determined. Could it have been the sweet cassava which in 
Assam, about the same time as the above appeared, was also stated to be 
plentiful and to be eaten as a vegetable ? 

Maranta dichotoma, Wall., see Phrynium dichotomum, Roxb.\ Vol. VI. 

MARBLE, Bally in Man . Geol. of Lid . , III * 455 — ^7/* 686. 

The term marble is geologically restricted to limestone or carbonate of 
lime capable of receiving a polish. It occurs in several different forms, two 
of which are unicoloured, -z ns., white and black* while many varieties are 
streaked and parti-coloured. The veining or colouring is derived from the 
presence of accidental minerals* frequently metallic oxides, also in many 
cases from imbedded fossil shells, corals and other organisms. 

Marble, Mallet , Geol. of Ind. y IV. ( Mineralogy ), 750. 

Marbre Fr.y Marmor, Ger, ; Marmo, Hal. 

Vem. — Safaid-p attar , Kalai-ka-p attar, Shah-neaksadi, HlND. & Pb.; 

* Pulalani, marmar, . ;Sung-i-?nan?iar, Pers. 
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The subject of the occurrence of >t\nntr. in India has already been dis- 
cussed, together with that of limestone, in the article Carbonate or 
Lime, Vol. II., 143 — 152. For more detailed information the reader is 
referred to Boll, in Man. Geology of India, l. c. } in which the subject has 
been v erv fully and elaborately discussed. 

The following note has been kindly furnished by Mr. MecJIicott on the 
extent to which marble ts worked in India : — 

“ Marble of inferior quality is found in the metamorphtc rocks of the 
Peninsula and the Himdlnvn, but the only place where it is worked is in 
Rajput.ina, where the marbles of Jaipur and Jvdhpur are celebrated over 
the whole of India. The marble rocks at Jabalpur also yield marble (a 
dolomite) of good quality, a block sent to the Paris Exhibition having been 
declared to be equal to Italian marble for statuary purposes: as a rule, the 
beds are much jointed and crushed, so that it would be difficult to obtain 
large blocks in any quantity.” 

Mr. F, R. Mallet in bis Mineralogy gives the following analyses of 
three well-known Indian dolomites : — 


RerutS&TB&n* 

tralaro. 
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Magnesium carbonate . 
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I. Thr s white saccharine tmrhb* of thft Jabalpur rock*; referred to above as equal 
to Italian ston* for statuary purposes. 

II, Light sacch»roi<b and 111., white, almost crypto-crystallino marble from 
the riti fiver. Western Du*ir«>. 

TV itn addition to the Rajputana marbles referred to by Mr. Medlicott, 
odf a of the stone being worked, to a small extent, in other parts of 

M*. Ihiv. Thus it is stated that the shell-marble of Kerudamanpalam 


Suits ^ o table-tops, paper weights, and small ornaments in Trichinopoly. 
records v^c et . when polished, is of a dark grey colour, and is marked like tfie 
the cou nt do! av u r ber k ” stone with white sections of included shells (Matt* 

Ttlu matbAr sSKVimL - - ' root-stalks with their fibrous 

wcll-Unnwn **>br stnlnt cut short to n ii^a Shi: fnna^sod: ob- 

f r rH hir.ofely r^c rhizomes wij'^yc’lnw mnrb>c ■* orn: imcnts in the 
Cf Mr BndenPo^-h;- — j V‘t. n U into charm* Wac k nnd 


h.rm rf tra^ucem -raW-fcSSt 

worked »>»&“, the -Ji 

o{UA»alp«*«‘ ^ account “S, * the pavilion m l " 

«. c owvr-.y wed 'J. the **- 

Oom! «n.,t - b- l !>■ ='” 

\ Margos* tree, <« , Cow— t , V «*■ «- 

! Marigold, tec Ci'cr.ddti oi..c.nJ 
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Marlea. 


( G . Watt.') 


MARRUBIUM 

vulgare. 


[ sitj® ; Vol. VI., Pt. II. 

Marigold, African — the genda of India, see Tagetes erecta, ; Compo- 

[ hid. III., sog. 

Marigold Burr, -see Bidens tripartita, Linn.; Compos tte ; FI. Br. 
Marigold, French, see Tagetes patula, Composite ; Vol. VI., Pt. II. 


[II., 50. 

Marigold, Marsh, see Caltha palustris, Linn. ; Ranunculacecd ; Vol. 
Marjoram, See Origanum vulgare, Linn. ; Labiate. 

MarkingNut Tree, see Semecarpus Anacardium, Linn .; Anacar- 


[ DIACEJE J Vol, VI., Pt. L 

MARLEA, Roxb. / Gen* PI., I., 949* [Cornace;e. 
Marlea beg-onisfolia (begcmifolia), Roxb.; FI. Br . Lid., IL, 743 ; 

Syn.— M. affinis, Dene.; M. tomentosa, Endl. ex Has«k. ; Diacicar- 
PIUM TOMENTOSUM, BluVie ; D. ROTUNDI FOLIUM, Bassk. ; STYLIDIUM 
chinense, Lour. ; Styrax javanicum, Bhnne. 

Var* — alpina, H.f. & T found in Sikkim at altitudes of from 6,000 feet to 
9,000 feet. 

Vem. — Marlea, marlisa, (Sylhet), Assam ; Timil, Nepal; Palet, Lep- 
cha; Garkum , budhal, tumbri, N.-W. P. ; Tumri, KumaoN; Stdlit, 
(Ward\van) ; Prot, Kashmir; Mandrd , bodard (Bias); Stain, (Che- 
lae)} Tilpaitra , chit pattra, Ktirknt, ( I helum) ; Padlu (Ravi); Buda - 
ndr, memoka , (Kangra) Pb. ; Tnpuya , Burm. 

References — Roxb., FI. Jnd Ed. C.B.C . , 326 ; Brandis, For. FI., 231 ; 
Kurs, For . FI. Burnt., S44> 545 ; Gamble , Jl/an. 77w&., 2 //; Stewart, 
Pb. Pl^ g3 ; Miq. FI. Ind. Bat., I , pt. I., 7441 Baden Powell , P 6 . TV., 
5^5 ; Atkinson, Him. Dist Jr/ / Indian Forester, XIII., 57 . 

Habitat.**^ A tree (often small, but sometimes attaining a height *irst 
feet), found throughout Northern India, at altitudesfrom 1,000 feettJrom 
feet; common from the Panjab to Bengal and Burma. Distribut'Y ,e 
China and japan. The variety alpina is met with in Sikkim where it as- 
cends to 9,000 feet. 

Fodder.— The leaves are sometimes given as fodder to cattle and 
goats. jJYewa rt) ( Conf . ///., 4J0). 

Structure of the Wood.— Wood white, soft, even-grained. Weight 
42ft per cubic foot {Gamble). 

Domestic Uses.— “The wood is used for houses in Sylhet ” (Roxb.). | 
Marmelos, see .Egle Marmelos, Corr.; Rut ace je ; Vol. I., 117. 


Marmots, see “ Rats, Mice, Marmots ” ; Vol. VI., Pt. I. 

Marron, the French for Castanea vulgaris, Lam., which see, Vol. II., 227. 
Marron d’eau, the French for Trapa bispinosa, Roxb . ; Vol. VI., Pt. II. 
Marrow, Vegetable, see Cucurbita Pepo, DC. ; Cucurbitaceje, Vol. 

MARRUBIUM, Linn. ; Gen. PL, 11 ., 1206. 


Marrubium Malcomii, Dalz., see Micromeria capitellata, Benth.; 

M. vulgare, Linn. ; FI. Br. Ind., IV., 6 yr. £p* 2 44 ; Labiate. 

Habitat. This plant occurs in the Western Temperate Himalaya : 
Kashmir between 5 and 8,000 feet. Stewart and one or two other authors 
allude to this plant, but apparently its medicinal properties are not known to 
the people of India. 

Medicine.- In Europe^ it enjoyed the reputation of possessing bitter 
tonic properties for which it was useful in many complaints. It still holds a 
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MARSDENIA 

tenadssima. 


A strong Fibre. 


HEDIC1KE. 


CUM. 

Caoutchouc. 

21)6 

FIBRE. 

2 v7 


itLtntm * : 


ntmemv. 

Fruit# 

29s 

200 


1 

f place in the American Pharmacopoeia where it is described as laxative in 
I fnrgedo^esds given to increase the secretion fromjtlte skin and occasionally 
[ from the kidneys. It was formerly regarded as deobstruent, and was re- 
J commended in chronic hepatitis, jaundice, nmenorrhcea, phthisis, and va- 
rious other chronic affections. By its mild tonic properties 'it may exercise 
j a beneficial influence, but it has no specific property, and hence it is now 
| mainly used as a domestic medicine (O’. S. Dis pens'., 15th lid 926). 

j MARSDEN I A, X. Br. ; Gen. PL, II., 773. 

Marsdenia Roylei, Wight ; Ft. Br. ImL, IV., 3$ ; Asci.F.mt)i:ah 

I Vcm. — Mur£ri!a (Himalayan Districts), Hind. ; Sfurkiln, Kumaok; Pa - 

j Gtcr (Chcnab); Tar , veri (Salt Range), Kurang (Simla), Ptt. 

{ References. — Brandis, For. Fl., 313 ; Gamble, Mar.. Timb.. 266 ; Stewart, 

| /’A. FI , i.t$: Wight, Cor.tr. Dot. Jr.d., 30 : Atkinson, Him. Dist., 

j 7 - 0 ' ; Foyle, Fibrous PL huL, 305 journ. Agri.-Horii. Sac. hit!., XIV., 

j JJ r (Men- Series) 94. 

I Habitat. — A large, twining shrub, of the Eastern and Western Mima- 

j layn. At Simla it ascends to altitudes close on 7,000 feel, but is most plcn- 

: tiful at about 3,000 to 5,000 feet. In Sikkim it is mentioned as met with 

at .i,< 00 feet. It may, therefore, be described as a warm temperate plant, 
j Gum.— The milky sap contains caoutchouc, but in so small quantity 

; as to be of no value, 

j Fibre. — It yields a rinan, of which fishing nets and strong ropes arc 

| manufactured. This has not, however, been scientifically examined, so 
! that no opinion can be passed as to its relative value to the fibre of the 

{ next species. Royle mentions, however, that a sample of this fibre was 

■ ‘ , sent to the great Exhibition of 1851 from Nepal. The plant might be cx- 
'stvdy cultivated and, Tpfifcgfcfy -fiVgVT easily than that of M. tehacissima, 
r semi-succulent plant Vf*?™ which the fibre could prob* 

the c»>l v be more readily separated than would be the case with the more 
; tropical Species. Mr. W. Coldstream, the Deputy Commissioner of Simla, 

( t,;iw an exceptionally large fish being hauled in from a stream in that dis- 
; tnct, the line being of so fine a quality as to excite his astonishment. Me 
i v. as shown the plant from which it had been prepared, and judging from 
; Mr. Coldstream’s description it was very probably the species here 
; dealt with. The writer is not at any rate aware of any other Himalayan 
r plrmt that would yield a fibre of the strength requisite for fishing flues. 

I Medicine.— The unripe fruit is powdered and given as a cooling medt- 

| cine (Stewart). 

\ M. tenadssima, l JVg /7 & Am.; Ft. Br. In /., IV., j $> Ic„ 

j RajmahAi. IIemi*. [L 59°' 

| Syn.— /V^CLEriAs tknacismm*, Hath * ; A* tomhntosa and A# echinata, 

I Herb. SUulr* ; GVMKr.MA T£ff ACfSSfMA, Spring. 

Vcrn — Ihstu; JUi (R4imali£l Hills), rhW (Palamow), Ocno.j 
* fhibal *f xt.Cv.STHM. India; Iiabn f (?) Bomb#; Jiti, fhsti, Tam,; Mn* 

( 1 1*? 1 .**"*! tei f 

; References#-— A\erf\> FL /«<*., fuL CMM., ?** : VohrL Hart. Suh. Cat., 

1 t # Brcmlit, Fft, FL f 33$; Kur? t Far. FL Ihtrtn^ //#. / GamKte f 

1 Ttom. Titnh., ^S; Trimrtt, Cat* Ctylen FL* f$ ; Wight, Cantr. ImL 


27 1 ; Arri.'fforii, See. In A. (Old Series), Ilf iVr-rA; /A,, t$l ; 

Pro., hS; (AV« Series) IV., Pea. (rSjS), 53; VIP, Ft*., 7<- 
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tenacissima 


Jeti Fibre, - (G. Watt) 


Royle calls this the Jetee Fibre. It is remarkable that a plant which yields 
so valuable a fibre and a caoutchouc should, practically, be unknown to 
the people of India. Indeed, by following the usual line of reasoning, based 
on vernacular names, the plant might be viewed as doubtfully a native of 
India, whereas it is nowhere cultivated, exists only in a wildstate, and is, 
therefore, undoubtedly a native of this country. 

Habitat.— A dimbing plant, distributed throughout the lower Hima- 
laya (ascending to 5,oeo feet) from Kumdon to Assam and Burma: also 
found on the lower hills of Bengal— Rajmahal, Chittagong, &c. The 
plant is fond of dry barren localities, twining on the bushes and small 
^ trees. It might be extensively cultivated. 

Gum. — A milky juice exudes from cuts on the stem, which thickens 
into an elastic substance, or caoutchouc which acts in the same way as 
India rubber in removing black lead marks (Roxburgh). 

Fibre.— Very little more can be said regarding this fibre than has 
already appeared in the volume of Selections from the Records of the Gov- 
ernment of India published by the Editor of this work. lnSpo?is y Encyclo • 
pcedia (p. 982) it is stated : '* The bark of the stems yields a valuable fibre, 
which is extracted by cutting the stems into sections, splitting them, drying 
them, steeping them in water for about an hour, and scraping them clean with 
the nails or with a stick. The hillmen simply dry the stems and altogether 
dispense with retting. About 60 > of clean fibre is a good day’s work. The 
fibres are fine and silky, and of great strength, aline made of them breaking 
at 2481b dr} r and 343ID wet, as against hemp at 158 and 1 Qolb. It is used 
locally for bow-strings and for netting.” According to Roxburgh the 
plant was discovered in 1800. “ During the rains,” he says, " the natives 

of Rajmahal cut the shoots into lengths at the insertion of the leaves, 
peel off the bark, and with their nails, or a bit of stick on a board, remove 
the pulpy part,” 

The figures given above in Spons’ account of the fibre are those first 
published by Roxburgh, and the facts appear to have been compiled from 
Royle’s acccount of the fibre (Fibrous Plants of India , 304). Roy*e 
justly adds that “the plant is suited for better purposes than rope-making, 
besides not being eligible for this purpose, from its comparative rarity and 
mode of preparation. Mr. Taylor remarks that it might, however, be 
easily cultivated [four. Agri.-Hort . Soc 1844 , K, 221). One of the chief 
features of this fibre is its great elasticity, since it is, according to Royle, 
the second best of all the fibres in India. 

Only a very small amount of it was shown at the Colonial and Indian 
Exhibition, but the sample was universally admired. Some of the experts 
indeed viewed it as a very superior quality of Rhea. According to 
Messrs. Cross, Sevan &. King’s chemico-microscopic examination of the 
fibre, it is very considerably superior to Rhea, The following table 
exhibits the results obtained by these chemists : — 
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FIBER. To allow of comparison four other fibres have been shown alongside of 

Mftfsdenift (the Hajmahdl-Bmvstrtng). That fibre heads the list in per-' 
centnge of cellulose and loses considerably less than any of the other?* 
cither under hydrolysis with caustic soda or in the acid purification* while 
it holds the third place in increased weight by nitration. These are facts 
the value of which cannot be over-estimated. They point the fibre out 
as being* fiom a scientific stand-point* far more worth v of experimental 
cultivation than Rhea or any of the other fibres with which in the above 
table it has been compared. The one point of uncertainty regarding it, 
which practical experiments alone can solve, is its yield of fibre per acre as- 
compared to the cost of cultivation, — in other words the price at which it 
could be put down in the textile markets. The ultimate fibres are 5 to 20* 
mm. in length, eg.* nearly as long as those of (lax, and two or three times 
as long ns those of sunn-hemp or of jute# though of course* very tnuclr 
shorter than the fibres of Rhea. But from this point of view Rhea stands 
by itself, as its ultimate fibres {40 to 200 mm,) are far in excess of any 
other k nown fibre. Messrs. Cross, Bevan & King say of Mar$dcnm r 
"Next to Rhea it must rank in point of fineness and durability* and we 
cannot urge its claims to the attention of Government in too strong terms. 

( If it can be shown that the fibre could be cultivated at all. it might then 

Income a question whether the haba or Rhea could be produced the 

cheaper,” 

It seems probable that to arrive at good results the long young twigs 
of the plant had better be treated by some chemical decorticating process, 
such as that of Favier, instead of being cut into short lengths and decorti- 
cated mechanically. The shortness of the fibre-ribbons, as usually met 
, with, would pre sumably be viewed as unfavourable* but since this is by no 
means a necessity it might be well to adopt some process of decortication 
| that would pnKluce ribbons the full length of the twigs. 

| The plant is ton scarce and unimportant-looking for its merits to come 

* by the usual “private enterprise” means to be recognised by the mami- 

1 far hirer. It must be cultivated, and that too perhaps for a" good many 

1 years, before a final opinion can be pronounced* It is a climber and does 

j not appear to grow either rapidly or profusely, but there K no knowing what 

| it might do xmder careful management. Very likely the allied speetes M, 

| Roylci mivht* as suggested above* be found a more suitable species for ex* 

* per: mental cultivation* but of course in warm temperate regions only, such 

! ns Kuht, Simla, Kumaon, Kashmir, theNilghsris, icc. It might indeed be 

\ rvrn possible to grow it in the warmer parts of Europe* Mnrsdcnm is, 

j hmumr, tev> valuable a fibre to be long< r ignored, and it would serve 

* n pubhc good were the various Botanic Gardens and Agn.-HortkuKnra! 
j Sureties to take its experimental cultivation under their special charge* 

! \Wre the cultivation of M. tenrtciassimn to prove remunerative* the plant 
[ might be reared in every hedgerow of India* but* being a climber, difTh 

; cnltms exist with which the Indian cultivator of fibre crops ban not as yet 

| attempted to deal. In order to avoid these difficulties— the expense and 
I trouble of constructing supports for a climbing plant— it would he a good 

t *U p t*> ascertain v\lwh*rtt could be induced to crawl over the ground 

j instead of requiring support. Although* as slated, H might be groun 
j in every hedgerow over the entire length and breadth of the plain*? of 
I India, sniffs could alone be ensured by the production of a r?oc k that 
? might K- planted in the usual way our aTur.fi ed area. 

Marsdcnia imetoria, Ur. * FL Br * h>A * I \\ t 24 ? Wight* /r M /. 

* Syit. — M ai -m uiv ^avo^tAcirvv, IF**//. ; As ct ems TiNcro* 1 w Ak *£< ; 

I** if.vi uu : P* rAUVutoz* s 

cuvtz tJUo? ,v fitr\ Ihiru 
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An Indigo Substitute. 


(a. Watt.) 


MARSDENIA 

tinctoria. 


Vera. — Riyong, { Teesta Valley). Beng . ; Kali lara , Nepal j Ryom , 
Lepcha ; Mai-nivaij mai-dee, Burm. ; Tafum«akkar s Sumatra. 
References. — Rtixb., El. Ind., Ed . C. B. C., 225 ; Voigt, Hort . Sub, Cal . > 
537 ; Brandis , For . FL, 332 ; Kure , For. F/. Burnt,, II,, 201 ; Gamble, 
Man, Timb,, 265; Wight, Contrib, Bot, Ind,, 40 ; Grah,, Cat, Bomb . 
PL, 119; Mason, Burma & Its People, 5/0, 801 ; McCann, Dyes and 
Tans, Beng,, 126; Liotard, Dyes, 109 j Balfour, Cyclop,, Vol, II. > 886 ; 
Indian Forester, XI., 326 ; XII., App., 17 ; Gazetteers : — N.-W. Prove., 
It, 82 ; IV., Ixfciv.; Agri.-Hort. Soc. hid . Trans., VI 1 L, 89 ; Jour., III., 

23 r, 232 ; VI., 50 > Sh U* > U3 ; X., 293-294* 


Habitat.— A tall, climbing shrub, of the North-Eastern Himalaya and 
Burma; occasionally cultivated in the Deccan and elsewhere in India, 
but only experimentally except in Burma where it assumes some impor- 
tance ; distributed through Sumatra, Java, and China. 

Fibre. — Like the preceding, this species yields a fibre, but the plant is 
collected more on account of its dye than its fibre. 

Dye.- The leaves of this climber yield Indigo. This fact has been 
published repeatedly, but apparently never put to commercial test. On 
this subject Roxburgh wrote: — “The leaves of this plant yield Indigo, 
as mentioned by Mr. Marsden, and by Mr. Blake, in the first volume of 
the Asiatick Researches. I have also extracted it from them by hot water. 
The few experiments I have yet made do not enable me to say positively 
in what proportion they yield their colour, but it was of an excellent 
quality ; and as the plant grows very readily from layers, slips, or cuttings, 
1 think it very well worthy of being cultivated, particularly as it is per- 
manent like the Nerium” (Wrightia tinctoria), “so that a plantation once 
formed will continue fora number of years; and if we are allowed to 
draw a comparison between the leaves of this plant and those of Wrightia 
tinctoria, the quantity of colour they may yield will be in a larger propor- 
tion than that from the common indigo plant. ” “Some more experi- 
ments I have made with the leaves confirm what is above related, not onty 
respecting the quality of the Indigo, but also that the proportion is con- 
siderably greater than is obtained from Indigofera tinctoria. I have, 
therefore, warmly recommended an extensive cultivation thereof.” 

Throughout the Journals of the Agri.-Horti cultural Society the subject 
of Marsdenia Indigo is here and there referred to, but up to date no ad- 
vancement seems to have been made towards utilizing the substance. 
For example, a sample was communicated in 1844 by Mr. E. O’Riley of 
Tenasserim to the Society. Commenting on that sample Griffith gave the 
extract from Marsden’s History of Sumatra alluded to above by Roxburgh. 
“There is another kind of Indigo, Marsden says, called in Sumatra 
taram akar, which appears to be peculiar to that country, and was totally 
unknown to botanists to whom I shewed the leaves upon my return to 
England in the beginning of the year 1780. The common kind is known 
to have small pinnated leaves growing on stalks imperfectly ligneous. 
This, on the contrary, is a vine, or climbing plant, with leaves from three 
to five inches in length, thin, of a dark green, and in the dried state dis- 
coloured with blue stains. It yields the same dye as the former sort ; they 
are prepared also in the same manner, and used indiscriminately, no pre- 
ference being given to the one above the other, as the natives informed 
me ; excepting inasmuch as the Taramakar, by reason of the largeness of 
the foliage, yields a greater proportion of sediment.” 

Mason alludes to the fact that this indigo plant is, to a certain extent, 
cultivated by the Karens and sometimes the Burmans. This is said to be 
a creeper indigenous in some parts of the country and which yields a good 
indigo, “though not equal to the Ruellia (Strobilanthes) indigo.” Drury, 
upon what authority is not known, says : “ M. tinctoria is cultivated in 
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Northern India, being* a native of Svlhet and Burma* The leaves yield 
more and superior indigo to the Indig'ofera tinctoria, on which account it 
has been recommended for more extensive cultivation n This would ap- 
pear to be n too liberal reading of Roxburgh’s statement* No record 
exists of its b ing cultivated in Northern India and Bengal except, per- 
haps, the plants raised by Roxburgh in the Botanic Garden, Calcutta. 
This subject has too long remained, however, in obscurity; it would seem 
well worthy the attention of planters. If any one of the three species of 
Marsdenia could be grown with the double object of affording dye and 
fibre, it seem* probable the maceration to extract the indigo might prove 
an initial stage in the separation of the fibre, and thus render it possible 
to cheapen both products. The fibre of Marsdcnia >s of such extreme 
fineness and strength that, if produced commercially, Rhea and China 
grass would mo>t probably be driven out of the market. It seems prob- 
able that, in India at least, the Bcehmcria fibres will never become impor- 
tant crops* The Marsdcnsas are natives of this country, could be readily 
cultivated by cuttings, and, being perennials they might be grown a! 
small cost . "Every thing in fact po nts to the superior claims of these 
plants over almost any other of known economic value which has not as 
yet found a place in European commerce. 

MARSILEA % IJnn. 

A genus- of Cryptogams named in honour of Count Marsigli, the 
founder of the Academy of Science at bologna. 

Marsilca quadrifolia 3 Linn. ; ltaitlon* Trnifi <le Botaniquc , Midi- 

[role Ctyptogamiquft jp ; ]M a it s n .e a c n it * , 
Vcrn. — 'SiisnFsht tk, Rrxr,. ; Chat am oruk ? Santa L ; PaJIA, Kashmir; 
T nr tt ffra, £*iik Ptt. ; Mmlu^u tdmara % tnunugu toward, chietdintti* 
htriu dr Hint a ktira (according to Elliot;, Thl* ; Chit L* in a soffu, 
Kan. 

References* — AVuA. t Ft huL % FI CJLCh, 74 * : IWr/ f I fort. Suh. CaL> 
73 q t Tftrnitos* Fn. Cry Ion PL, 3 ?$ : Date* Jhmh. FL, 309 ; 

j Strtz&ri, Ph /V,. :f 4 S ; Burmnnn, FL hut .,7*7 ; Grab . Cut* Bomb. PL 

| SJj ; FL A tut hr., n 7, ; Stsrrarf, fonrn* IL i. Tout in Has ha 

| (A? y^urn** Az*ri>’Hrrt. Sot. hid., TV!. A/F r , 6 ) ; Few A* Cttt*tfh*tl, 

1 Av*/. Fro*:. Prof., Ch u tia* X ay £ur f AV. At lift 'on. I/in. Dist,, 

j 377 ; 7 our. Au See.. f \ //.. AV.7/., M 67 , St; Gasriterr* AV U\ [L, A, 

M; /lb / rxt ; My sort and Co ry , ; A, 7 / • Indian Fore* tor, A7I\» ff/h 
| Habitftt.— This sulnaquatic plant (closely allied to the fern*;} is found 
{ growing abundantly on the margins of tanks in Bengal and northwards 
| to the Banjab, also on the hills up to 5,000 few* 

i Food.— It is regularly eaten as a roT-HUtut by the natives of Bengal, 
j and p-obabty in the Pan jab and other parts of indin. The same species 
I occurs in France where, according to Baillon, it U eaten in times of «car~ 

| city Two other specie, M. hirsute, ft fir. and M. Drummondifi A\ Hr** 

] brm the MvSl-known t:ordC, of Australian writers, so often mentioned as 

1 furnishing food to travellers in that country. From these a sort of coarse 

| bread and a gruel or broth are made* Mr, J, H. Maiden { Motive plants 
1 r* Avsfratui, iff)* * n\ s that the ** h much relished by stock* It 

| i% Iv/iv^vor, better known as yielding an unsatisfactory human food in its 
^ ^ r * c, ^ 

MARTYNIA, /,:**. ; <Un. PL. IL. ,o S5 . 

.Martynia diandra, Gbx.; FL ID. Inf,, H'„ jvC « Worn Nr.*.. 

> Tiorn Ci v.v on DpvtCs Claw, 


Vein. — h 


fhi 


f! -I Ht’Sd, ; St*r i 4 H, tlftlM' 
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Mastixia. 


(G Wait) 


MATRICARIA 

Chamomilla. 


fori (=fruit), Pb. ; Vinchu (Poison : scorpion). Bomb.; Vinchu , Mar.; 
Garuda mukku (hawk’s beak), telu kondi chetta (Scorpion’s tail), 1 EL. 
All the above vernacular names are clearly of modern origin and denote 
the hooked fruit. 

References . — Roxb FL Ind ., Ed . C.B.C. , 496 ; Stewart , Pb. PL, 149 ; 
Elliot , FL Andhr ., 5<?, 180 ; Rev. A. Campbell , Rept . Econ. Prod Chutia 
Nagpur , A r o. 8166 ; Dymock , Med. W. Ind., 2nd Ed 555/ Baden 

Powell , /V., Jtf^/ Gazetteer: — Bombay , A'F'., / Indian Forester , 

XII. y App. r8, 28 ,• Indian Agriculturist , Jan . 1889 . 

Habitat. — An American weed now common in the Gangetic plains, 
Chutia Nagpur, Bombay, and elsewhere in India. It is a rank coarse 
herb with capsules beaked by strong curved spines. 

Oil. — The Rev. A. Campbell states that the Santals distil a medicinal 
oil from the fruit; he does not mention the purpose for which the oil is, 
however, used. 

Medicine. —The fruit is officinal in the Panjab bazars (Stewart). It 
is sold in the drug shops as an antidote to scorpion stings, hence the name 
Bichu, Hind., and Vinchu , Mahr. Its properties are very likely entirely 
imaginary, being suggested on the theory of signatures from the resem- 
blance of the sharp hooks of the fruit to the sting of the scorpion, the claws 
of the tiger, &c. A writer in the Indian Agriculturist dwells on this pro- 
, perty of antidote to venomous bites and stings. 

Special Opinions.— § "The fruit has received the name Bichu (scor- 
pion), not from its use in scorpion bites, but its two curved hooks which 
resemble the tail of the scorpion. It is a useless substance” (Assistant 
Surgeon S. Arjun Ravat , L. M., Girgaum , Bombay ). 

Masticb or Mastache. seePistacia Lentiscus, Linn. Anacardjacejb * 

[ Vo). VI., Part I 

MASTIXIA, Bl. ; Gen. PL , /., gjo. 

Mastixia arborea, C.B. Clarke , FL Br Ind. II, 7^5 ; Cornaces:. 

Syn. — B ursinopetalum arboreum, Wight , Ic., t. 956. 

Vem. — Diataha, Ceylon. 

References. — Thwaites , En. Ceylon . PL, 42 ; Beddome, Fl. Sylv., t. 216 ; 
Dalz. & Gibs., Bomb. FL, 28 ; Gamble , Man . Timb., 211 ; Lisboa , U . 
PL Bomb., 82 ; Indian Forester , X 34. 

Habitat.— A large tree with dark green foliage found in Cachar, the 
Nilghiri Mountains, and in Ceylon at altitudes of from 4,000 to 7,000 
feet. 

Structure of the Wood. — Said to be of good quality, but no definite 
information exists regarding it. Beddome remarks that it is very abun- 
dant in the dense Western Ghdt forests, from Kanara to Cape Comorin. 
It is thus doubtless of considerable importance to the people, though its 
properties do not appear to have been investigated. 

M* tetrandra, C. B . Clarke ; FL Br. Ind., II, J45. 

' Beddome, in reducing Wight 9 s Bursinopetalum to Mastixia, referred 
this name to the above species, remarking that the “ tetramerous form is 
certainly not a distinct species, as both forms occur on one and the same 
tree.” If this opinion be confirmed, the name of the tree should be M. 
arborea, Bedd. 

MATRICARIA, Linn . / Gen. PI. , II., 42 J. j 

Matricaria Chamomilla, Linn. ; PI. Br. Ind., III., 313 Composite. 
German Chamomile or Persian Chamomile, the true medicinal 
Chamomile being Anthemis nobilis, Linn.; see Vol. I., 264. 

Syn, — M. suaveolens, Linn. 
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MATT, 

Cobaltiferous, 


Persian Chamomile. 


OIL. 

3*5 1 

MEDICINE, j 

I 
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! 

Flovt'cr heads** 

3*6 j 

OH. 

3*7 


3*3 j 

i 


I 

i 

i 

[ 

f 

j 

< 

j 


Venn — B nhunih, habitat, sutrirul (Trans Indus). Pn.j DrfhUiJ, Gvz.; 
Ibib’.aw.j f, AkaT!. ; BCbunah, Pens. It seems probable that the above 
names arc more frequently given in India to the imported drug Anthemis 
nobilis (which see) . than to this plant. 

References. — Posh., Ft, lad,, Ed. C.B.C., 60S : Siervari. Pa, PL, t 3 ~ ; 
Dgmocb, Mat. Mrd. IE. fitd,, sad Ed., ./.A ; Flitch. Hatsb., P/:a> mst- 
cbg., ; U. S. Dfrfent., t$ih Ed., 10 p 3 j ; Bent. »' v Trim., Med. 
Pc., ISS : S. Arjutt, Bomb, Brut's, $o • Year B<uh Phnrm., 1^74, 6 j6 ; 
Baden Parnell, Pb. Pr., 3 }/. 

Habitat. — A much branched herb found in the Upper Gangetic plain, 
and distributed to Northern Asia and westwards to the Atlantic. 

Oil. — An essential on, is obtained by distillation, which, to a certain 
extent, possesses nntispasmodic properties. 

Medicine. — It does not stem necessary to do more than indicate the 
literature of this drug. It is in India, as in Europe, only used as a substi- 
tute for true chamomile, and though it might be easily supplied at less 
price than the imported article, it is scarcely, if at all, used in India. The 
dried i’lower heads arc officinal, and are said to he stimulant, tonic, and 
carminative. They arc employed in constitutional debility, hysteria, dys- 
pepsia, and intermittent fevers. The warm and strong infusion of the 
flowers is emetic, while a weak infusion acts as a tonic and febrifuge. 
In flatulence and colic, chamomile oil is generally regarded the most effec- 
tual of all remedies. The Indian. Pharmacopoeia says the babunaha phttl 
forms a perfect substitute for the European Chamomile {see Anthemis 
nobilis). “ In Persian works the flowers are described ns stimulant, 
attenuant, and discuticnt. There is n popular opinion among the Persians 
that the odour of the flowers induces sleep and drives away noxious 
inserts; they also say that the chamomile tea applied to the genitals has 
a powerfully stimulating effect ” [Dymoch). 


MATT, COBALT1FEROUS. 

Matt, Cobaltiferous. 

Since the date on which the article Cohalt was written, an interesting 
correspondence has taken place regarding the ** cheep ** or cobaltiferous 
malt found in certain parts of Nepal. As this is of some interest, the op- 
portunity has been taken to refer shortly to the subject in this place, leaving 
the reader, fora full detail of the correspondence, to consult the Selections 
from the Record* of the Government of India, Revenue and Agricultural 
Department, Vcl. 6t, or the Indian Agriculturist, Nor ember tSScj, 
66 j In January iSSSn parcel of “cheep” was forwarded by a Mr, Ricketts 
to the Resident in Nepal with the information that “there were several 
smelting mines of the stuff, and that it is only obtained close by the copper 
mir.'-s m Nepal.” The name of the locality is “ Kacbipatnr, Argali Xillah, 
Soivrohhar. about So miles north nf Doolho, The price on the spot is R30 
to R45 per rnaund, ami they sell it here ” (at Doolho) “ from 1440 to I? 50 
per maund.” A sample sent from the Resident in Nepal to the Govern- 
ment nf India, Revenue and Agricultural Department, was subjected to 
an analysis and thus reported on by the Director, Geological Survey of 
India; “The cample of * cheep,* sent to you by Mr. Ricketts in June 
last, and forwarded to this office, has been analysed by Mr. G. J. Jones 
with the Pdlowing result j — 

Is - *. at 5 f-'.'C .... t>*4« Cobalt .... i gtrf 

tnstihit'tf to jstirft . . . o';<» Iron .... <5*fc'2 

S-.flpk«r ro-jt 

Or. V/. King then ‘tated that, from latest available information, cabal 
u\Hc v, a*, worth Ay 1 7 per ton; that 5 tons of “cheep” would yield t ton o 
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Plants used for ranking mats. 


Cyperus, various species of Sedge* but chiefly C. tegcUim, Rosb. 

From this the m id or grass mats of Calcutta arc made. In Madras 
C. corymhosus, Ro.xb , takes its place. The species employed in making' 
the At. i dan i mats of Midnapur has not apparently been determined fscc 
Vol. It., 6d2*6Sg). 

Gossypium — Cotton. See Carpets and Rugs ; Vo!, II , 176-182. 

Hedyehium spicatum, Ham.; Vol. IV., 207. 

On the Himalaya the dry leaves of this plant arc twisted and woven into 
the ordinary sleeping mats used by the hill people. 

Ischccmum angustifolium, Huck. ; Vol. IV., 527. 

Bhdb.tr mats are largely made in some parts of the North-West Prov- 
inces. 

Liculn peltata and Livistona Jcnkinsiana ; Vol IV., 630. 

Two palms met with in Assam and Burma, yield leaves which are 
largely u<ed for mats, umbrellas, &c. 

Nannorrhops Ritchicana, Wcndl. ; p 

Tiie palm used in making the Peshawar, Kohat, and other Panjab mats, 
known ns Paita. These arc described by Baden Powell (Punjab Manu~ 

\ factum). 

Pandanus odorntissimus, If 'Hid.; Voi. VI., Pt. I. 

The leaves of the screw pine are largely used for making mats in the !o- 
1 calitics v.herc the plant occurs, rf;., the Andaman Islands, South India, 

. Bengal. Be. 

Phragmitcs Rorcburghii, Trim.; Vol III., 27; also VI., Pt I. 

The substance from which the Darma mats of Bengal are made, — nut 
bamboo, as stated by T. N. Mukharji in Art Manufactures. 

Phcemx dactylifcrn and P. sylvestris ; Vol. VI., Pt. I. 

The leaves of the various forms of date-palm are extensively platted 
ir.'o mats, and by the well-to-do people these are often spread on floors 
beneath other better-class mats or carpets (Baden Powell, Pan jab Mo"’ 
fact: res). *ou., ( , «w imcfcsting,,^. 

jt * p. • \t » t. '■“C “ C. her * * 

Phrynitim Ail fa' \. 

Thl* plant Ins, by most modern writers on Economic Products, been 
incorrectly referred to Mnranta. Its real position is more probably in the 
genus Cltnogyne, Salts 1 *. Prom the stems of this plant the famous Sitalpr.ti 
mats o: Ivasiern Bengal are prepared. 

Saccharum cilinrc, Anders. ; Vol. VI., Pt 1 . 

By the most recent botanical investigations, this species has now been 
made to include the two forms knoiui in Indian works on Economic Botany 
as S. Muni a a r d S. Sara. From the former and, to a small extent, from 
. the la’mr, also, the ‘‘amous Muni mats and carpets arc made. The industry 
sn these mats is mainly confined to the jails of Upper India, as for ex- 
ample Delhi, Allahabad, Lucknow (Conf. with Hoey, Trade and Mantf. 
.V frsd. dyl. 

Scirpus (Malacochrcic pectinate. AVer,)? Vol. VI. 

I he plant used in making Kashmir mats, 

Typha cngustifoHa, £.,* and T. latifolia, Willd ; Vol. VI., Pi. 11 . 

IL***? aquatic plants afford leaves u ’nidi are regularly employed in 
n BrT.g.i' 


making mats. ( 


d the# are kr.ou. n as k >cla and In the Panjab as 


d-h m-tt 5. 

Wool. Hair, &c. $ Voi. VI., Pt. 11 . 

, Mar y o* tie finer qualities of mats t\ r c felted or woven from thmc mate. 
, but, as they are nearly always highly ornamental, they art* art manu* 
facltirti ard wsm’d not, thcnrfc> r c, be treated of in this work. 
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MECONOPSIS 

The Common Stock. ( G . Watt.) acirieata# 


There are doubtless other materials used, especially among the hill 
tribes of Assam, but the above embraces the more important matting as 
well as basket materials. 

' MATTHIOLA, Br. ; Gen . PI , /., 67. 

Matthiola incana, R . Br .; FI. Br . Ind I., 131 ; Crucifers 
Purple Gilly Flower or Common Stock. 

Vern . — Todri safed , todri lila, Pb.; Todri safed , Sind. 

References —Date. & Gibs., Bomb. FI . , a; Stewart, Pb. PL, 14 ; Pharma- 
cog. Ind /po; Dymocky Mat. Mea. IV. Jnd 56/ Murray , P/. 
ZJrRgs, Sind, 48 ; Balfour , Cyclop. Ind., III., $07. 

Habitat. — Cultivated as a cold season garden annual throughout India, 
but on some parts of the Himalaya it becomes a perennial. M. odoratis- 
sima, Br., is a common indigenous species on the higher ranges of the N.- 
W. Himalaya. 

Medicine. — The seeds are of three kinds — yellow, red, and white ; used in 
infusion in cancer ; are expectorant; mixed with wine given as an antidote 
to poisonous bites {Dr. Emerson ). According to Stewart these seeds con- 
stitute one of the kinds of todri which are reckoned aphrodisiac. 

[A **• 

MAYODENDRON, Kttrz , Prelim. Forest Rep/. Pegu, App. D., 

[ NIACFJE. 

Mayodendron igneum, Kurz; FI Br. Ind., IV., 382 ; Bigno- 

Syn. — SrATHODEA IGNEA, Kurs , four As. Soc. Bong. {1871), Pt. II., 77 * 
Vern. — Mawkpyit, Shan ; Ekarit, ? Bijrm. 

Habitat. — A tall tree with a girth of about five feet, found in Martaban 
and distributed to Ava and Yunan. Mr. Oliver, Conservator of Forests, 
Upper Burma, has recently furnished a specimen of this tree, together with 
the above vernacular names. He remarks that it occurs in the moist for- 
ests of the Namyin valley. 

Structure of the Wood.— Definite information does not exist regarding 
the timber of this tree, but presumably, like the other members of the order 
to which it belongs, it is soft and of inferior quality. 

Meadow saffron, see Colchicum autumnale, Linn.; Liliace^e VoL 

[ il , 501. 

Mecca Balsam, see Balsamodendron Opobalsamum, Kunth. ; Burse- 

[ RACE2E, Vol. I., 369. 

MECONOPSIS, Vi g . s Gen. PI, /., 52. 

Meconopsis aculeata, Boyle, III. Him. Bot. 6y, /j ( colour of 
flowers wrongly shown as pink); FI. Br. Ind.; /., / 18 ; Pa paver ace/£. 

Vern. — Guddi kum (Jhelum), Gudi (Ravi), Kanda (Sutlej), Kanta 
(Simla), Pb. 

References. — Stewart, Pb. PL, 6g • Bot. Mag. t. §456 ; O'Skaughnessy. 
Beng. Dispens., 184; Pharmacog. Ind., I., 1 12; Gazetteers: — iV.- W. 
P„ A'., 304; Panjab, Simla District. J2 . 

Habitat. — A spiny herbaceous plant with pale blue flowers ; found in 
the Western Himalaya from Kashmir to Kumaon, at altitudes of from 
10,000 to 15,000 feet. 

Medicine. —The root is officinal in Kashmir as a narcotic, and is in 
Chumba regarded as poisonous. O’Shaughnessy mentions having given 
a drachm of an alcoholic extract to a dog Avithout producing any percep- 
tible effect. 
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MECOTIOPSIS 

Waliichii. 


The Himalayan Purple Poppy. 


KUDICfKC. 

Koot. 
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Hoot. 
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Meconopsis nipalensis, 7 ?C. ; FL, Br. huh, /., //<?. 

Syji.~pAr.WKti r a K 1 cu i. at u m , D.m. 

References. — Pharmaeog. hui., rr.’: Caeetten. /V.-H'. P., X., 504 ; 

ltonis*ht'rgfr % Thirty -five years in Ihr Erst, //., 3o*> % 3$2* 

Habit.it. — Found in the temperate Himalaya At altitudes from r 0,000 
to feet, in Sikkim and Nepal. 

Medicine. -According to Honigberger the root is ofheinai in Kashmir, 
being regarded as a narcotic, 

M. Waliichii, Hook.; Ft. Br. Jnd /., n 9 . 

Habitat. — A slender, stellatcly pubescent and softly hairy plant, met 
with in the Temperate Himalaya at altitudes of 0,000 to to, nob feet. 

Medicine. — It seems that this and the two preceding species possess 
similar properties. The authors of the Indian Pho r macographia appear 
to have examined the root of the present species, and their analysis may, 
therefore, lie here reproduced as expressing all that is known regarding 
these Indian drugs. 

CttKMtCAt CoMPosiTtox.-~“ The root dried by exposure to air, and 
reduced to a fine powder, lost 8 per cent, of moisture at ioo°C. The ash 
amounted to 127 per cent., and contained a marked amount *of manga- 
nese. The alkalinity calculated as IvHO, after separation of lime, was 
equal to S'fiper cent. Digested with light petroleum ether, ‘48 per cent, of 
a pale yellow, viscid, transparent, odourless extract was obtained. With the 
exception of a few white flocks the extract was soluble in absolute alcohol. 
On spontaneous evaporation shining inmime separated, which under the 
microscope consisted of rhombic plates and needles t oil globules were 
| nho visible. The alcoholic solution of the extract was strongly acid. 

; The amount of crystalline matter was too small to admit of the nature 

i of the fat acid being determined. After exhaustion with light petro- 

leum ether, the powder was dried by exposure to air, and then digest- 
ed with ether. On evaporating oft the ether, *41 per cent, of a fragrant, 
soft, indistinctly crystalline residue was left. The extract was heated with 
dilute hydrochloric acid, and_ the soft, yellow, insoluble residue separated 
by filtration. The acid solution was rendered alkaline with ammonia, and 

• then agitated with ether. On separation of the other only a minute trace 

of residue was left, which did not respond to alkaloidaf reagents. The 
\ 5 !o\\ residue insoluble in H Ci was treated with ammonia, and the 

I turbid mixture agitated with ether. The ether left on evaporation a yellow, 

roft, non-erystalltne residue, without taste or odour, which had the pro- 
per!.' ."fa neutral resin. The aqueous alkaline solution after the separa- 
tion "f the ether, yielded yellow flocks when treated with dilute adds, which 
v,erc re-div'dwd by alkalies : this principle had the properties of a resin 
{ add. The fragrant odour of the ethcrial extract was probably due to a 
| ttnee of bm/o'C acid. 

; “ ,Aft r r treatment with ether the powder was again dried, and then 

; digested v.‘‘h absolute alcohol. The alcoholic solution was of n pategreen- 
< i h colour, and rx/ssysssy] a marked greenish-yellow fiitorc cence ; examined 
' spctto.seoplcaSly no absorption bands were* visible. On evaporation, the 
' «5 rob oik solution vielded ro;r per cent, of extractive, yellow in colour, and 
' a vomewhat fragrant odour. The extract w ns partly soluble in 

| eater. Th>. aq occur -olutiort did not possess any particular taste { it 
j voided -d‘gl’4 precipitates wish alkaloids! reagents; with ferric chloride 
i ro eohvat'oo was produced. On evaporation and ignition a trace of ash 

• v a»i kft, po . wring an alkaline reaction. The portion of she alcoholic rx- 
, tract*. lobo'ubp in water, dissolved in alcohol, yielding a greantsh solution, 
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Lucerne. 


(G. Watt.) 


MEDICAGO 

sativa. 


with acid reaction, and greenish-yellow fluorescence. The powder, after 
treatment with alcohol, yielded 12 6 per cent of extractive to cold water. 
The aqueous solution was yellowish-brown in colour ; alkaline in reaction 
it afforded no coloration with ferric chloride ; it slightly reduced alkaline 
solution of copper on boiling.” 

MEDICAGO, Linn.; Gen. PL , I., 487. 

Medicago denticulata, Wiltd.; FI. Br. Ind., II., go ; Legujiinos/e. 

Syn. — M. can CSCE NS, Grah.; M. polymorpha, Roxb. 

Vem. — Maind, Pb. 

References.— Roxb., FI. Ind., Ed. C.B.C., 5891 Stewart, Pb. PL, 71 
Murray, PI. and Drugs, Sind, 114; Gas. N.-W. P. ( Bundelkhand ), I , 
80 ; (Agra) IV., Ixx, Agri.-Hort. Soc. Jour., XIV., 9. 

Habitat. — A field weed in the plains and low hills of Bengal, North- 
West Provinces, Oudh, the Panjdb, and Sind. Distributed to Abyssinia, 
Europe, Japan, China, &c. 

Fodder. — It is largely gathered for cattle-fodder, as it is considered good 
for milch cows. Stewart remarks that it is said to be cultivated. (See 
Vol. III., 416.) 

M. falcata, Linn.; FI. Br. Ind., II., go. 

Yellow Lucerne. 

Syn. — M. sativa, Wall. ; Cat. No. 5945 C.D.- M. procumbens, Besser. 

Vem. — Rishka, hoi, Afg., I.ahoul. 

References. — DC. Origin Cult. PL, J02 ,* Best Forage Plants by Stabler and 
Schroter, Transl. by A. W. McAlpine, 147 ; Bird-wood, Bomb. Pr„ 126; 
Report, Agri. Dept. ,1881-82, 236. 

Habitat.— A sub-erect perennial, met with in Kashmir, Ladak, and Ku- 
ndwar, at an altitude of from 5 to 13,000 feet. Distributed to Afghanistan, 
Persia, and Europe. 

M. lupulina, Linn.; FI. Br. Ind., II., gg. 

The Trefoil. 

References. — Stewart, Pb. PL, 71 ; Best Fodder Plants by Steller and 
Schroter, Transl. by McAlpine, 153 ; Permanent & Temporary Pastures 
by Sutton, 71 ; Atkinson, Him. Dist., 3o8 ; Gas. N.-W. P .(Bundelkhand), 
I., 80 ; (Agra) IV., Ixx ; Jour. Agri.-Hort. Soc. Ind., XIV., 9. 

Habitat. — A native of the tropical and temperate tracts of the North- 
West Himalaya, ascending from the Indus valley and Gangetic plain to 
10,000 or 12,000 feet in altitude. 

Fodder.— A common weed, collected frequently for fodder. Its 
flowers resemble hop cones, hence its specific name. It mixes well with 
grasses and clovers for artificial pastures. 

M. sativa, Linn.; FI. Br. Ind., II., go. 

Lucerne or Purple Lucerne. 

Syn. — Some difference of opinion prevails as to the Botanical position to 
be assigned to the cultivated forms of Lucerne. The Flora of British 
India suggests that M. sativa may be but a cultivated state of M. falcata, 
characterised by the pod forming a double s p i ra i an j by the flowers being 
usually purple. Many writers, however, regard M. sativa, M. falcata 
and M. media as forming but one species, while others depart so far from 
that position as to admit the forms indicated as varieties under one common 
species, and still others hold that all three, are distinct. On the other hand, by 
still a further series of authors Nl. media is ptonounced a hybrid between 
M. sativa and M. falcata. Whatever botanical view be taken, Stebler 
and Schroter very justly add that to the agriculturist the three forms of 
Lucerne are very distinct, both in yield and suitability to environment. 
The Indian literature of the subject is, however, too imperfect to allow 
of a critical account being written. An attempt has, therefore,. been here 

M. 334 


MEDICINE. 


329 


FODDER. 

Herb. 

330 

331 


332 


FODDER. 

Herb. 

333 

334 


r 


2 Of? 


Dictionary of the Economic 


MEDIC AGO 

sativa. 


t 


fttSTORY. 

335 


History of Lucerne. 


mariMo rr/'.r nil available information piven under any of the speaes of 
Mcdicngo indicated above, to it* specific position* but iocnmpl* th* genera* 
information into tho concluding' account of Lucerne irrespective of tho 
plant or plants meant* 

Verm — IVuaytFgaivutkj HtS’O*; HoL Ladak; Spent u, Pusiirtr; Schist, 
ri^hha, durfshia, Arc;,; Yurushca (g*ycn) and bed a (dry), YakkaKOj 
Vi!ayii-\}has, Gtf2* ; Vilayti-hullu, Kan*; Alfaja , a If dsn fat, alfalfa, 
fi«rUat, 'Akad.; Isfiit, Pens. 

References. — Dale. Cf Gibs., Beano. FI. Sapp.. 2t ; Sitrearf, Fh. PL, 7 1 * 
DC. On fin Cult. PL, wz ; Ait raison, Bo:. Afgh. Dr!. Comm., fS; Sai* 
daprt Bdp. Farm. Manual, * 3 ; Murray, PL and Drugs, Sind, US; 
Atkinson^ Him. Diet., 3 d& ; Li* bra. U. PL Bomb., 27; ; Btrdxvnnd, Bomb* 
Pr .. 126 ; Rt'vtr, Prod. Res., 220 ; Smith, Die., 270 • Bomb. Man. Rev . 
Arc., We; tint. Bombay, V 2< ; AVH\ f\ III., 22 S ; Mysore and Coorn, 
/., £9 ; Indian Agri. Sept, yth, t&OO ; Indian Forester, X. % tu ; FH'., 
39 7; Agri. UcpL Reports ( Exp. Farms). Madras, 1S7 7.7?, 16 Cd 97 ; 
Hyderabad, Stud, 3 t ; 1&S6-& 7, 7; tS%7*$X, 3 ; Agri.-Hort. Sac. 

of India, Transact fan* Cf Journals quoted before. 

LUCERNE, 


Habitat — De Candolle says of this plant: u It has been found wild* 
with every appearance of an indigenous plant, in several provinces of 
Anatolia to the south of the Caucasus, in several parts of Persia* in Af- 
ghanistan, in BnluclustAn, and in Kashmir* In the south of Russia, a locality 
mentioned by some authors, it is, perhaps, the result ‘of cultivation, as well 
n< in the south of Europe* The Greeks mav therefore have introduced 
the plant from Asia Minor, as well as from India which extended from the 
north of Persia* This origin of lucerne, which is well established, makes 
me note, as a singular fact, that no Sanskrit name is known. Clover and 
sainfoin have none either* which leads us to suppose that the Aryans had 
no artificial meadow.”’ Stebler and Schroter state that lucerne is indige- 
nous to the foUouing countries 41 Asia, Anatolia, Southern Caucasus, Persia, 
A’ghiimMjtn, Baluchistan, and Kashmir/* 

History,— Luccmc was known to the Greeks and Romans: they 
called it in Greek median, in Latin media* or herbn mcd*ca, because it was 
brought Pain Media a t the time of the Persian war, about 470 years before 
tpa Christian era. "5 be name lucerne is sometimes supposed to" be derived 
from the valley of Luzerne in Piedmont. De Candolle, however, suggests 
a more rational derivation. 41 The Spaniards/’ he says, had an oH name, 
errvr, mentioned bv J Bauhin, and the Catalans call it use das, whence. 


perhaps Uw p ttois name in the south of France, ladxtecrdo, nearly akin to 
interna" " It was so commonly cultivated in Spain that the Italians have 
fomcLmes caller! it herb# spagmx. The Spaniards have, besides the 



from the names nf the plant, namely, that its original habitat extended from 
the no?;h*\\c«4t frontier of India to the shores <»( the Mediterranean* The 
wutcr m hK private herbarium many sheets of JM* fnlcaLi, collected 

from urdouhudU vUd source** in Persia, Kashmir. Chnrohn, &c«, am! ftom 
rt*5!i\at*on *n rnanv {wrahtir*? or* the plains * f India, more especially Behar. 
Of K, $ativn, one sample hears no remark as to its hung v,tld\ir cults* 
w^d, n*‘nrh, that colhv r<| by Dr, Giles, during the Gilgit expedition ; 
p3\ the others from Baunhead^ ^collected bv Mr. La col, from she plains of 
Imbu H*:** Am evprcMy stated to have 1>* v **n coElectrd from fields. The 
FL ra tf IUi*h\ India states that M* zntiva h grtcan for forage in 
Mmtr.v* and th** Nor th-Wrst Provinces* The Transactions, and 

y+t*r * tt* Agri.* HoriKDiiut M Society of India* in thir In many 

tiro; n ttv* rr.n** d.rrct light nnthc origin of Urn Indian form 5 Of 
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lucerne. We read, for example* in the Transactions {Vol 1 , 72^ 7 g) that 
Mr. W. Moorcroft noticed the variability of the flowers in the wild plant. 
His remarks are so interesting as to justify our republishing them here. 
He wrote, speaking of the higher ranges of Lama Yooroo in Kashmir : " I 
witnessed so striking a difference between the condition of the yellow 
lucerne near the summits of the dry mountains of Lama Yooroo (Ladak) 
and of the same plants when skirting the water-courses of Drass as might 
almost have countenanced a suspicion that there was a greater difference 
than what arose from locality alone. 55 In a foot-note to the above it is 
stated : — u Lucerne in its natural state bears a yellow flower of a rich 
scent and is of great longevity ; under the influence of cultivation it runs 
through a diminished sulphur tint into whiteness, becomes green with a 
stain of red, and settles permanently in pink and purple; it also loses its 
fragrance and becomes short-lived. 55 Mr. Moorcroft then alludes to the 
cultivation of lucerne in Pusa (1823), remarking, “ I caused the Government 
to expend considerable sums in wells and other arrangements for the 
watering of lucerne grounds, of which the supply was hardly ever adequ- 
ate in the dry season, and the plants of which died when their crowns 
were long submerged in the rains. The facts I have now seen in regard 
to the almost aquatic nature of this plant lead to a suspicion that, if a modi- 
fication of the float system had been adopted on the edges of a river with a 
very slow current during the largest portion of the year, and which em- 
braced a great portion of the grounds in a crescent, that an immense quanti- 
ty of excellent forage might have been raised, and the expense of wells, the 
labour of cattle and of gardeners might have been saved. 55 In a further 
paper on Prangos hay, Mr. Moorcroft wrote of Imbal or Droz that he 
found yellow lucerne, a spontaneous product; he wrote of it — “ it is of a 
constitution more hardy than that of Europe, requires no other culture than 
that necessary for sowing it, and lasts in vigour for a long series of years. 55 
He adds, "it is submitted that as it naturally grows along with Prangos, it 
would be well to imitate this habitude; the joint yield is vastly greater 
than that of the richest meadow land, and is produced in this country on a 
surface of a most sterile nature, in regard to other herbage, hence, is re- 
spectfully suggested the propriety of furnishing a few pounds of this seed to 
the Cape of Good Hope to be sown along with the Prangos/ 5 

In a report of Karnal {1836) mention is made of the experimental 
cultivation of lucerne. It is there stated that “the plant thrived well, 
but being so common no remark seemed necessary. 5 ' In the Pro- 
ceedings of the Society for 1838 mention is made of Mr. Hodgson having 
sent “ from Nepal seed of lucerne grass. 55 In the Proceedings for the suc- 
ceeding year, Lieutenant Nicolson mentions that in the meadows near Kabul 
lucerne is very commonly grown as food for horses and cattle. This 
same fact is again alluded'to in the Journal ( Vol. /, 105) when Sir Alex- 
4 ander Burnes «ave particulars of the artificial grasses of Kdbul including 
lucerne.^ Sir Alexanders account of the method of cultivation pursued in 
Afghanistan will be found in a further paragraph. The subject of Kdbul 
lucerne, however, seems to have attracted considerable interest since in 
Vol II. ( 'Selections), p. 297, we read that if Kelat lucerne, of which a large 
quantity was furnished by Government six months ago (1843), has been 
partly sown and partly distributed. It has vegetated well, but I fail 
to detect the smallest difference between it and our Deccan species Its 
superior luxuri mce at Kelat, &c., must be owing to climate rather than 
to species/ 5 The writer of the passage quoted was Dr. A. Gibson, Super- 
intendent of the Government Botanical Gardens, Bombay, and the allusion 
to “our Deccan species 55 is, therefore, extremely interesting as indicating 
early cultivation of lucerne in Western India. 
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Passing over a pip of nearly forty years, we next read, in the fournals 
of the Acri-iloriiculitiral So~iety, of lucerne as being experimentally 
grown in the Snidapct Farm, Madras, from English seed. Of Benares, a 
writer reported the failure of a crop in 1878, and in 1884 lucerne is stated to 
have done well in Silns. Thus it will be seen that only occasional mention 
is made of lucerne in India, though enough to prove that its cultivation has 
been at least tried during the greater part of the past 100 years. In the 
recent report' of Government Experimental Farms, it is stated that the 
Australian and European forms were found not to succeed so well as 
“ the country kind known as Puna Lucerne.” Even the Puna Lucerne 
does not seem to have “an entire immunity from the attacks of insects or 
hurt from the heat, and so many of the plants die during the hot weather 
that no heavy cutting is ever afterwards got from the plots.” 

Cultivation or Lucerne. 

The following interesting account regarding Kabul may be here given. 
Sir Alexander Burnes wrote in 1841 “ There are three kindsof grasses 

cultivated in Kfibul — n'skkti, or lucerne; shuflul , or a kind of trefoil ; and 
sibnrea. The first and the last continue to yield crops for some years, but 
the trefoil ( shvftul ) is an annual. 

The lucerne (rishkii) is sown in spring, generally about the vernal 
equinox ; for each / ureeb (or about half an English acre) two seers of Kabul 
( or about 2 8 lh English) are required as seed. I n forty days it comes to per- 
fection and is cut down, and will yield four full-grown crops ere winter sets 
in, but by early cutting six or eight’erops may be drawn, — the last may some- 
times be inferior from premature cold. One jtireeb yields on an average 
ten camel -loads of grass at each cutting ; as a camel carries about 500Tb, 
this is a produce of 5,ooo]t» the jttreeb or lo.ooofbthc English acre; and for 
four or five crop-, 40, ooolli English. Thcthird crop is considered the best, 
and from it the seed is preserved. Of this the half acre sown with two seer s 
Kdhul n ill \ icld 40 seers or about 5&0H). This plant requires the best black 
wi, much manure, and is watered five times each crop, in fact whenever it 
driv'ps. It is sometimes sown along with barley, but in that case the 
gram by exhamting the soil injures the crop. The seed is never exported, 
but the grass j« «, fJ plentiful, though nil the cattle are fed on It, as much to 
exceed the comumption ; it is, therefore, dried, and that produced at any 
distance from a market is generally stored in this manner and sold 
during the winter. A camel load of it for about 600th .English), whether 
prr— n or dry, sells for one Kabul rupee, a coinage of which 1 15 \ are equal 
to fro Company's rupees. Lucerne generally lasts for six years, but it will 
vivid for ten years, if manure be abundantly scattered over it.” 

In the report of the Mi-slon to Yarkand in 1873, the following further 
particulars are given which show the importance of lucerne at the present 
time in Uppi r India or intmedimely bevond the frontier ; — 

“ Sown in August and September; sprouts in March and April. Is 
cut three time- in dx month?, and after each receives a top-dressing of 
manure, and free irrigation, one sowing lasts three years, after which the 
rt> -*s rlec.iv . When sown, the seed is mixed with an equal quantify of 
barley, e*fwroi«* the Jucrrnr does no* thrive. If is extensively grown as a 
frdtb*r crop, and is -stored in bundles for winter use.” 

Anrlter in the Insiatt Forester (X„ ttt) says that “in dealing with the 
imp.i-tar'* of f-'cJdnr-rr-'ervrs, it is profitable to notice the great 

% 1 Lb his attended the cultivation in this country of gitirtea-gra*.*; 
tPamcyas jumristoraro' r.nd lucerne (I«S<*dicago saliva), Lucerne is grown 
m rtv-H quantum* in most pin.v-*: where European*: are* to be found, hut 
go r-a-graes b nu; generally know n,” The v, ritcr ‘hen adds : ” Lucerne 
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is cultivated with very little difficulty. It should be sown broadcast on 
ground well broken up and manured. According to Pogson and other 
authorities, the spring is the best time for sowing, and lime the best man- 
ure. The outturn of lucerne varies according to circumstances, and should 
not be less than that of guinea-grass. In 1883, 4 bighas under lucerne at 
Dera Ghazi Khan produced' 030 maunds of green fodder in six months 
(January to June).” In the Bombay Gazetteer for the district of Cutch 
it is said to be grown as food for horses and to thrive well, fn the Saida- 
bet Manual and Guide it is stated, “ under irrigation this plant produces a 
large quantity of valuable fodder. A few pounds of English seed sown in 
September 1869 grew satisfactorily and yielded three cuttings of excellent 
fodder ; it did not appear to be injured by the heat of the sun, though the 
thermometer exposed in the sun part of the time registered 135 0 , and the 
crop then looked vigorous and healthy. A similar result was obtained 
with some seed sown in 1876.” 

In concluding this account of lucerne it may be said European experi- 
ence has formulated the following facts regarding successful cultiva- 
tion : — 

1. Dry seasons, and a warm sunny exposure suit lucerne best. 

2. The best soil is a warm calcareous one ; cold impervious clay being 
unsuitable. 

3. The ground must be kept well cleaned of weeds ; grass is its greatest 
enemy. 

4. Clean seed must be secured, that is, seed free from admixture with 
Medicago denticulata, M. maculata, &c. 

5. '1 he crop should be reaped before flowering. 

6. Its cultivation is remunerative only where the crop can be allowed to 
grow for at least three years. 

MEDICINES. 

The reader is referred to the remarks under Domestic & Sacred ( Vol . 
///., 191) for an explanation of this subject heading. Space will not per- 
mit of a collective article on Medicines being here given. The magnitude 
of such a review may be learned from the fact that in the writer’s Cata- 
- logue of the Economic Products, shown at the Calcutta International Exh’- 
bition (Vol. V.), 1,248 indigenous drugs of India have been briefly described, 
making a volume of 503 pages. But doubtless, in the preparation of the 
material for the present work, that list has been increased to close on 2,500 
substances (taking animal, vegetable, and mineral all into account) which 
have medicinal virtues, rightly or wrongly, assigned to them by the people 
of India. A bare list of the names of such substances would be compara- 
tively valueless. What might be of value would be a careful classification 
under Therapeutic sections. This will be found, however, in many works, 
such as O'Shaughuessy’s Bengal Pharmacopoeia, 113 to 187, Stewart's 
Panjab Plants, App. 77-106, &c. In the official correspondence conducted 
in 1880 by the Home Department, Government of India, regarding a pro- 
posed new edition of the Pharmacopceia of India, much valuable in- 
formation was brought together regarding the indigenous drugs that might 
be used for the imported ones, of each therapeutic class. (See also Lis- 
boa, Useful Plants of Bombay, being Vol. XXV. of the Bombay Gazet- 
teer, pp. 254-263.) 

Medlar, Indian, see Pyrus Pashia, Ham. ,• RosACEiE; Vol. VI. 

MEERSCHAUM. 

Meerschaum, Ball, in Man. Geology Ltd., 445-446. 

This well known substance is a hydrous magnesium silicate. It is chiefh 
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obtained in Asia Minor, Greece, Moravia, Spain, &c„ but Mr. Ball remarks 
that it would be in no wise a surprise if the maencsite deposits of Salem 


JHWORT. 
O IU 

343 


and the adjoining’ districts, or the magnesium clays and serpentines of the 
Nicobar Islands,, were found to contain Meerschaum 

MELALEUCA, Linn*; Gen . PL , / M yoj. 

Melaleuca LeucadendronjZm;/*; PL Br. But, //., 463; Myktach/t.. 
The remarks which here follow are believed to be mainly a compilation 
of information regarding Cajupat (var. | 3 L hut the habitat is that of the 
type form of the specie*. It has not been found possible *0 isolate the eco* 
noroic facts given by authors under the two varieties respectively. 

Van a— Lcucndcndron ; RoxK, FL fnd , 9 Ed . C.B.C., cpn 

Syn. — M vrtvs Lk uc a d k s n con, Linn. 

References. — Arbor alh a Ctt/n Put : , in Rumph. Amb.\Htrb. t It, ?2 S /. AT 7 . 
The Flora of British Indin remarks that this form is cultivated in India, 
and Roxburgh informs us that it was introduced into the Royal Botanic 
Gardens, Calcutta, in 1S1 1. It is a much larger tree than the next form — 
the true Cajuput-oil tree. It would, however, seem desirable to ascertain if 
the oil* ever* though of inferior quality, could be obtained from this tree since 
the u<es of the oil in arts might be thereby greatly extended. 

Vjxt, 3 - minor; Roxb.* FL Ind., Ed. C. 8 .C., 5^>. 

The Cajuput-oil of commerce is apparently prepared from this form, 

Syn* — M. mino n % Sm . ; M. R c VI. LrucADewoftotf, Lam, t 

M. viKiPtrtOK% f Gxrtn Si. s\ugna» Flume. ? M. Cumingiana, and 
I.AKCt FOLIA, Turfs, 

References . — Arbor atha miv.o r Cain Puts, RtntpfUus. Avtb Ilrrh , f //,» 
t. A* 17 /. ; Roth., FL Ind., Ed, cyo. Roxburgh says Mit 

A/anf £r/v: g r/rau; *« Mr Z?<?frtwr Gardens, Caltuilit, since 

*797^, ' * 

CeUecHve References ^ to b*th forms. 

Ve rn , — Kayap ufi, H I n i>. ; Cai uf stffe, i l a rh iV t ( Pat X a ) B r. N U , ; K'yl k utL 
Bomii. ; Mar.; KtjJp&tt kaytipnif, Ta M » ; Cajuput;, kdyu 

pttia, Maliy. ; Tran, Cociiiv-CiltNA. 

References.-- -RoxS.* Ft. Ind. % Ed . C./7.C,, 5 co* 59 :; Rorb., Trans. London 
M**I. Bo!. So:., ; Voigt, Hot}, Sub . C r,L t ; Kurr, For , AY. fturm** 

A, 472 ; /V/rw AV/A ; /.A' £<???:£/<% Man. Tint** /5?; Rurma nnrl 

lit /V f>. / ; La are ire, Ft ora Cerhnt^Casna, II., 4^ r< ; /'harm. It'd. , 

*y>; firiiisk Charm. ftH*), fSt, H(wh., Pha*macoff* 9 

277.2?*'', t\S. DBtrns , *$th Ed., mot; Fleming, Sled. PL Drugs 
(Auxin Re%*r. XI) if?*; A*ntl i>. Mat. Inti,, f.l ?5V; O'Shaughnessv, 
Brny, Dili Jf ; Irrint, Mat. Sfei. Patna, 2s; Sahharjm Ann «, 
Cat. Be ; Bent, (f Trim., Med, PL, toS ; Dymock, Mat. Med t 
ir Ed.,3*t; Year Bwh Phnrm., iS?sM3?\ 9*7*> 4*<h *Vrrf. 

r^rt r , # /i/n M r>v; Watt Wet. ChemLtry, YcL L, VO*7lS\ VII t 2.1/5 

{*///,, ,^70 / Bi*d ? f, rvv A AYi ^ * . /Va/., ; Crnref < y rd History of t he t n th a n 

Arc hip., L, $ui Gazetteer 1 ;-~Burnu? f / , M ; 

Indian Free tier, V/, f 1 24 ; A*/,, ^77« 

Habitat* — An evergreen tree, often of large found in Tenass^rimt 
Mrr^tu. and Malacca; di*tribu|#*d to the Malay Islands and Australia. 

History.--' Tlv^ acvount given by FlUckiger & Hanbury on this sub- 
p v s tf ardinttfn(! not o? ihr ht^rjrv only but of every feature of Crijumul ha** 
p^7iroca?Iv rrp r> lured hs all <ub*‘*{juent writer*;. Atn^hc* fof uliat may 
rad ^ \ molVrn aurinorx) npprars to h;wx b^en iho fir ? t Indian uritrr 
t h * ^nbed thn drug, ,x% Roxburgh was the firs t tot mRt who drew 
t?s the pveuhani2C ,r of the plant. Both thf-^ writers quote freely 
Rumphfua, tV-sr ibwrnur of Aml^yna. who nudi^I tbo found 

-■» tht* Gntch tC 4 ^t S^d*r\ 702. Rumplriu* gave a d^tnded 
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account of the uses of this plant and the preparation of its aromatic oil. 
The wood, he says, is fragile and not of much use for building purposes. 
The fruit, seed, and leaves have a strong aromatic odour and hence they are 
used as an aromatic and stomachic tonic. The people of Java, however, 
prepared from them many special medicines called djxi-djambu which were 
employed for so many diverse diseases that it was difficult to say what their 
exact action might be. Some of these potions were, however, specially 
serviceable for checking debility and putting the stomach to rights. Others 
were valuable in the treatment of convalescent women after childbirth, as 
they tend to contract* the internal organs. Men praise, Rumphius con- 
tinues, preparations of this drug as valuable in the treatment of cephal- 
algia, but of this property, he remarks, definite proof has not as yet been 
adduced. The Amboyans also use the leaves, which they macerate with 
the flowers in new oil, and afterwards impregnate it with the smoke of 
benzoin and other aromatics. Of this they make their Mtnjac mony % that 
is, the perfumed oil with which they anoint their heads. Certain Javanese 
and Malays also fill their pillows with these leaves for the sake of the 
pleasant odour, but this to our notion, adds Rumphius, is far too strong. 
The leaves collected on a warm day and dried in the open air are also 
placed in their clothes’ chests to drive away various insects through their 
powerful odour. To increase this action the leaves are often rubbed between 
the hands which causes a more liberal discharge of their cardamom-like 
odour. It is said also that the pillows filled with these leaves drive vermin 
out of bedsteads. The fruits are collected and sold separately in sweet- 
smelling baskets. The fruit is, in fact, the part of the plant mainly used in 
the preparation of the medicinal potions, but these preparations are always 
made up with other ingredients. 

The leaves, if collected on an exceptionally warm day and placed within 
sacks, even though they be quite dry, burn with such a vehemence as to 
become moist, almost as if they had been macerated in water. If, however, 
they are treated differently and macerated in water, so that they ferment 
during night, and if they be then distilled, an oil is extracted from them 
which is thin, pelucid, and volatile, but in such small quantity that even from 
two bags of these leaves scarcely three drachms of the oil are obtained. The 
odour of the oil is like that of the strongest cardamoms. Two drops of it 
in ale or wine excite violent perspiration; in fact, India does not possess a 
more powerful sudorific. 

The above may be accepted as the substance of what Rumphius 1 
actually wrote. One author has given one sentence, another a second, and it 
has thus transpired that his meaning has been somewhat distorted. The 
passage regarding distillation is as nearly as possible a literal translation 
from the original, and it will be seen that it is left doubtful whether the 
natives distilled the oil or only the Dutch did so, during Rumphius’ time, 
FlUckiger & Hanbury suggest the latter, and in this view they maybe cor- 
rect, since the information regarding the distillation forms a separate para- 
graph after the undoubtedly native uses have been detailed. The learned 
authors of the Pharmacographia then give the history of the introduction of 
Cajuput into Europe. It appears, they say, u to have been first noticed by 
J. M, Lochner, of Nurnberg, a physician to the German Emperor, 
About the same time (1717), a ship’s surgeon, returning from the East, sold 
a provision of the oil to the distinguished apothecary Johann Heinrich Link, 
at Leipzig, wlm published a notice of it and sold the supply. It began then 
to be quoted in the tariffs of other German apothecaries, although it was 
still reputed a very rare article in 1726.” “In France and England, it 
was, however, scarcely known till the commencement of the present century, 
though it had a place in the Edinburgh Pharmacopoeia of 1788. In the 

M. 343 


HISTORY. 


*WX 



Dictionary of the Economic 


MELALEUCA 

Lcucadendron. 


Cajuput Oil. 


7RADH. 


tfEDICtKE. 

on 

345 


London Price Current, we clo not find it quoted earlier than 1813, when 
the price given is 3s. to ts. 6d. per ounce, with a duty of 21.4^. per ounce.” 

Manufacture and Trade.— Early mention (1792) is made of its prepara- 
tion in the Island of Bouro, and Bickmore, an American traveller who spent 
three months in that island in 1865, states that Bouro then produced 8,000 
bottles annually. Fliickiger & Hanbury, in continuing the account of the 
p>npnration,ndd : “The Trade Returns of the Straits Settlements published 
at Singapore show that the largest quantity is shipped from Celebes, the 
great island lying west of Bouro.” “ The oil is imported from Singapore 
and Batavia, packed in glass beer or wine bottles. From official state- 
ments it appears that the imports into Singapore during 1871 were as 


tinder : 


From lava 
,, Manilla. 

1 1 Celebes 
It other places 


445 gallons. 
200 „ 

3.895 „ 

35o „ 


Total 


Of this large quantity, the greater portion was re-shipped to Bombay, 
Calcutta, and Cochin-China.” 

Medicinal Properties. — “ Cajuput oil is very fluid, transparent. of a fine 


°'927.j. Its composition, according to Blanche! & Sell, is C 10 M Ifi H-6, 
ar.d by repeated distillation over phosphoric oxide the hydrocarbon C,„H I6 
called Cajufuttnc , can be obtained. The oil is, therefore, said to contain 
Cajufutene hydrate or Cajuputol. It boils at 1 75°C (347 0 Fh.)” “The 
green, colour has been ascribed to a salt of copper, derived from the vessels 
in which the distillation is performed ; and Guibourt obtained two grains 
and a half of oxide of copper from a pound of the commercial oil. But 
neither Brnnde nor Gcertner could detect copper in specimens examined 
t»\ them ; and M . Lesson, who witnessed the process for preparing the r’.c, 
at Bouro, attributes it* colour to chlorophyll, or some analogous prtpmorc* 
and state* that it is rendered colourless bv rectification. Ge’Juca cultivated 

theoVA Cajuput is naturally green, but 
th.at a** fi.urd in commerce, it sometimes contains copper, either acoiden- 
t-viiv n-c«-r.t, or added with a view of imitating or maintaining the fine 
colour of the oi! { C. S . Dispensatory}*” The copper may be returned by 
disfiiation with water or agitation with a solution of firroevantde of potas- 
s,urn. The colour is thus destroyed, but it may be restored by exposure to 
copper fipngs (Mr. Eduard //tried, Pharrt. Jour. c- J Trans. (3), /A, 004). 
The h'f'h price «*f Cajuput oil has led to its adulteration, 01! of rosemary, or 
that oi turpentine, impregnated with camphor and coloured with the resin of 
rTMM. *;,k! to be the rno«t common adulterant. The quantity of copper 
ir. Cajuput K however, tnu small to render the oil unfit fur nnotcmal me* 

(Wat!:‘ fJict. Chet"..}. . , 

a \ highly stimulant, producing a rente of heat with mcrca a 

iv.lv.ru, and frrqu-ncv of the p«Fe, exiting in some instance*: profu*c 
f ^ r , 0 ; r , AinsUe < s\n. “ Kijanuti nil is hitherto hut little known to the 
raUvrPMciiitonrrs of India; it r in tm*, however, amongst the European 
tvr,} ca’i nu-n •>; that cormtrs, who recommend it, when mixed y an «quat 

. . .« .. i \4 mptf rmribV.ritlOTt 


n-c-z *.uccV*n, in what tl«*y call Wrtf* ‘/pi- 
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lepsy and palsy). It is, no doubt, a highly diffusible stimulant, antispas- MEDICINE, 
modic, and diaphoretic, and may be efficaciously given in dropsy, chronic 
rheumatism, palsy, hysteria, and flatulent colic ; the dose from two to six 
or even seven drops, on a lump of sugar.” Ainslie adds that it dissolves 
caoutchouc or India rubber, by which means a: good varnish may be made. 

It is officinal in the Indian ana British Pharmacopoeias : in the former it is 
said to be used with advantage in depression of the vital powers. “In 
cholera it has been lauded but on insufficient grounds. It proves useful 
also in flatulent colic, painful spasmodic affections of the stomach, hysteria, ' 

&c. Externally it forms a valuable embrocation in rheumatic, neuralgic 
and other painful affections, in paralysis, &c.” 

Chemisrty. — T he chemical nature of this substance has alreadybeen Chemistry, 
dealt with, but the account given in the Pharmacographia (reproduced in 34 ^ 
Dymock's Mat , Med., W> India) may be consulted. In the volumes of 
Watts 9 Dictionary of Chemistry (Lc.), the substance is dealt with in detail 
and the properties of its compounds with chlorine, bromine, and iodine in- 
vestigated. The oil is then stated tbut apparently incorrectly) to be “pre- 
pared in India,” the green colour being accounted for as due to “ a resi- 
nous colouring matter dissolved in it in very small quantity.” “ The 
colour of the crude oil is also partly due to copper, the presence of which 
may be accounted for, either by the use of a copper head in the distilling 
apparatus of the Hindus, or by intentional adulteration, resorted to for 
preserving the green colour of the oil.” 

Special Opinions. — § “ Very useful application in chronic rheuma- 
tism 5 [Surgeon- Major and Civil Surgeon G . Y. Hunter , Karachi ). “Sti- 
mulant, carminative, useful in flatulence and colic ; rubefacient externally ; 

_ applied to cold extremities in collapse of cholera and fever” (Assistant Sur- 
geon S. C BhattacJiarji , Chanda , Central Provinces). (t Have used it as 
a stimulant and rubefacient for local application only in chronic rheuma- 
tism ” (Assistant Surgeon Nehal Sing , Sahdranpnr .) “ Cajuput oil is a 
powerful restorative in cholera” ( Civil Surgeon G. C . Ross , Delhi,* Pan jab). 

Structure of the Wood. — Reddish-brown, hard (Gamble). TIMBER. 
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MELANOCENCHRIS, Nees; Gen . PI, III ., 1169. 

Melanocenchris Royleana, Nees; Duihie, Fodder Grasses of N. 
India, 54; GraminEb, See “Food and Fodder for Cattle.” ("Vol- 
III., 424). 

Melanogaster durissimus, Cooke ; Fungi; see Vol. III., 455 ; also 
Truffle, Vol. VI., Pt. II. 

MELANORRHCEA, Wall.; Gen. PI., I., 421. 

A genus of trees, the juice of which forms a varnish, and which comprises 
four species, all natives of India or the Malay Archipelago. 

Melanorrhcea glabra, Wall.; FI. Br. Ind., II, 25 ; Anacardiace2e. 

Ve rn . Th it-sac-yah ig, thitsi, thitse, Burm. 

References. Kura, For. FI. Burm., I., 317 ; Mason, Burma and Its 
People, si 4, 774; Liotard, Dyes, App. IX. 

Habitat. — Found in the forests of Tenasserim and Mergui. 

Resin.— This tree yields a similar exudation to that of the next men- 
tioned species, but there is no record of its having been applied to any use 
in the arts. 
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The Black Varnish Tree. 


3 5 2 I Mclanorrhcea usitata, Wall, ; FI. Br . Jnd., II 25. 

| The Bxacr Varnish Tree or Burma* 

' Vcrn. — Khttt * Manipur ; Third or thit*i$? f fhiistbin, BuRM,; Suthan 

; Tai-einc; Kiikoxg* Karen. 

t References. — Kurts, For. FI. Ihtrm., A, Gamble, Man. Titnh., no; 

Mason, Burma and Its People # 5 ex, 774 • Pham. Ir.d., (yj ; Gums 

* and Resinous Fred. (P. U # , Dept. Pep.), 3S, 62: Lwtanl, Dyes, Apfn 
IX. ; Coo be, Gums and Resins, 12a ; Alpin* Report Shaft States', t$&7*b8 ; 

| Gazetteer : — Burma, A, rjj ; Ayr i. -Hart. Sor . : — hul. {Trans ), VI., 

. 1/7* (/**0 05 x f'VA, {/V,?,) JSt 4 f / Journals 0>!d series), IV., 21 S / 

h7A, ?3; AY.. SeA, 4 S' ; «YA, 4^5 ; Indian* Furtsitr, A,^?; /A, //<?, /Af ; 

> 17/A, 401, jio; AVIA, 3Q4 : Spans* Er.nrL , /<5p4/ Balfour, Cyclop. 

; /mA, /A, 9^0; 5 WM* />*>/., 4^6. / ' 

| ^ Habitat. - A large deciduous tree, frequent in the open forests (espe- 

dally the In and hill In forest — see Diptcrocnrpus, Vol. HI., 160-171), 

| rare in the drv forests, from Promc, Pegu, and Martaban down to Tends* 

; st rim ; also found in Ava and Manipur. It ascends to an altitude of 

i 3,000 feet. 

OLRO-ftrsiN, ' Olco-rcsin. — Every part of the tree abounds in a thick, viscid, greyish, 

353 * Icrcbinihinntc fluid, which soon assumes a black colour on exposure to the 
1 a!r. This U the famous black varnish or thitsi of the Burmese, by whom 

it is very extensively employed not only in the arts but in medicine. 

The tree was first reported on by Dr. Wallich, who gave a description 
t of its habitat, method of growth, and of the oleo-rcsin which it yields, in his 
, Planter A da f tar Par tores. He writes : " In the neighbourhood of Promo, 
Varnish. a considerable quantitv of vaknishss extracted from the tree, but very little 

354 obtained at Martaban, owing, as l was told, to the poverty of the soil, 
and partly also to the circumstance of there being none of the people in 
that part \vho«e business it is to perform the process- This latter is very 

l simple: — Short point*- of a thin sort of bamboo sharpened at one end like 

1 n writing pen, and shut up at the other, are inserted in a slanting dim> 

, lion into w minds made through the bark of the trunks and principal boughs* 

* and left there for twenty-four to forty-eight hours, after which they are re- 

: moved , and their contents, which rarely exceed a quarter of ah ounce, 

T emptied into a basket made of bamboo or rattan previously varnished over. 

As many ns n hundred bamboo* arc sometimes seen sticking into a single 
trunk during the collecting season, which lasts as long as the tree is desti- 

* lute of leaves, namely, from January until April ; and they -are renewed as 

< long ns the juice will flow. A good tree is reckoned to produce from 1 1 to 

* 2, 3* and cvrn 4 vtss annually, a viss being equal to about 31th avoirdupois, 

j tn Us pure state it is sold at Promo at the rate of one tirak or 2 s. (ri. f per 

1 vbs. At Martaban, where ever) thing was dear w hen I was there, the 

; drug was retail ai nt 2 Madras rupees per vires ; $t was of inferior quality 

ami mixed with r^snmum oil, an adulteration which is often practised. 
i 14 The r xtenstvit use to which this varnish is applied indicates that it 

t ram t vorv chrnp. Almost every article of household furniture dcs- 

* tin^d to conl.Tu vrhrr solid or liqtud food is lacquered by turn ns of it. At a 
! village ch^r U\ Pa gam on thr- It rxtvnddy, called Gnaunb where this mnnu- 

* far lure is earned on vr*y cxtrn^vcly, I endeavoured to obtain *ome inform* 

relating m the precis** mode of lacquering; but f omld learn no- 
\ thing further regarding this than that th** article to bn varnished mu^t fir^t 

J be vtrp:xe>:*\ v ith a mating of pounded calcined hom*n • after uhieh tltn 

; \arn : *h us laid on thinly, e:ih*T m its pure or varhui^y coloured by 

t tr.r.'ue id rrd or redwr pigments. { was told that the movt * s*i*ut bd, as 

' urA as dUTu tut, part of the operation In tlin prevre^s of d?vtng, 

1 \ luck mtug Ik rt* rvt?d in a v^rr slow and gradual manner, fo" v-hkh pnr- 

* p ** the artU It*; arc pin red in damp ;\tn\ cty,\ t»nb?rrr.int*uiui where 
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they are kept for several months, until the varnish has become perfectly 
dry, 

“Another object for which the drug is extensively employed is as a size 
or glue in the process of gilding] nothing more being required than to be- 
smear the surface thinly with the varnish, and then immediately to apply 
the gold leaf. If it is considered how very extensively the art is practised 
by the Burma nation, it being among their most frequent acts of devotion 
and piety to contribute to the gilding of their numerous religious edifices 
and idols, it will be evident that a great quantity of the drug must be con- 
sumed for this purpose alone. Finally the beautiful Pali writing of the 
religious order of the Burmans on ivory, palm-leaves, or metal is entirely 
done with this varnish in its native and pure state.” Little can be added 
to the above exhaustive account, but it may be noted that according to 
Mason quoting Major Berdmore, “ the varnish mixed with bone-ashes is 
also used as a paste for sticking glass on boxes and images. 

The following more detailed account by Sir D, Brandis of the method 
of collection is also of interest : — 

“ The trees which have been tapped are at once known by triangular 
scars about 9 inches long and 5 inches broad, the apex pointing downwards. 

“On some trees we counted 40 — 50 of these scars, and some of them 
at a height of 30 feet. To work the higher scars the Shans use a most in- 
genious ladder which is permanently attached to the trees. It consists of 
a long upright bamboo with holes cut through at intervals of 2 — 3 feet. 
Through each hole are passed two flat bamboo sticks driven with their 
pointed ends into the bark. These form the spokes of the ladder and are 
about 12 inches long. The scars or notches to extract the varnish are 
made with a peculiarly shaped chisel about 15 inches long, the handle is of 
iron, of one piece with the chisel and about 9 inches long, the lower end 
thicker, hollow, and closed with a bamboo plug The chisel is wedge- 
shaped, about 6 inches long (the edge half an inch broad), and forms an 
obtuse angle with the handle. 

“With this instrument two slanting slits meeting at an acute angle, are 
made upwards through the bark, and the triangular piece of bark between 
the two slits is thus slightly lifted up, but not removed. A short bamboo 
tube about 6 inches long, with a slanting mouth and a sharpened edge, is 
then horizontally driven into the bark below the point where the two slits 
meet, and the black varnish which exudes from the irm 9 , 
contact with the wood runs down into the bamboo tubs,- \vmch is emptied 
at the end of ten days, when it ceases to flow. A second cut is then made 
so as to shorten the triangular piece of bark which bad been separated from 
the wood when the first cut was made. A shorter triangular piece of bark 
remains, ending in an angle less acute than before. 

4< The bamboo tube is then moved a little higher, and the edges of the 
original cut are cut afresh. The varnish then runs out for another ten days, 
after which the scar is abandoned. The trees Vary in yield exceedingly; 
a crooked tree with scanty foliage which we examined was said to yield a 
good outturn, while some of the largest trees were said to yield very little. 
We saw trees tapped which had a diameter of only 9 inches. Moungmyat 
informed us that one man could make and look after 1,200 scars; that he 
could do 200 in a day, so that the whole number occupied six days, which 
left four days for rest. They only work in those parts of the forest where 
the tree is abundant and trees fit to tap stand close together. The tree 
yields nothing while it is leafless in the hot season, and the best season for 
working is from July to October. One man collects 40 — 50 viss (146 to 
182ft) in one season : at Tyemyouk the viss sells for 12 annas and at Ran- 
goon for one rupee.” ' 
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In Manipur the tree attains very large dimensions and forms exten- 
sive forests from the top of the Kabo Valley for many miles in a northerly 
and north-easterly direction towards the Chinese frontier. The natural 
varnish C used, hs in Burma, for many purposes, among which may he 
mentioned that of painting river-crafts, vessels destined to contain liquids, 
and scabbards. It is said to bo conveyed to Sylhet for sale by the mer- 
chants who come down annually with horses. 

Pnvsicu, ChaKacti.RS. — d he varnish is thick at ordinary tempera- 
tures, and of a dull leaden grey colour, but wherever it comes* in contact 
with the air it assumes, in a very short time, a shining black surface. 
Alcohol, spirits of turpentine and benzole, combine with and dissolve it, 
rendering it more fluid. It may also be diluted with gold size, which 
tends to improve its drying properties, and intensify its colour, whilst the 
solvents above enumerated have a tendency to turn it brown. The varnish 
>*. very commonly adulterated with gingeliy oil. It has peculiarly acrid 
properties, and hence has to be handled, when in the fresh state, with great 
rare, for it frequently produces violent erysipelatous swelling, accompanied 
by pain and fever. 'I he-e effects are said to be more marked in Europeans 
than in Natives accustomed to collecting the substance. 

Trow:. — The varnish is little known or appreciated outside the area of 
its production. Attempts have been made to introduce it into European 
commerce, but since it has no special application and is so long in drying, 
it is stated to have no value in the European market. 

Medicine. - Black varnish is extensively employed by the Bormans as an 
anthelmintic in cases of Ascaris UtmbricoidcS (round worm!, as a remedy 
for which it is said to possess considerable power. It is administered as an 
electuary, prepared with an equal proportion of honey, the mixture having 
b'wn subjected for some hours to the action of heat. The dose is one, two, 
or three table-spoonfuls of the electuary, according to the age of the pntimt, 
and is followed in a few hours by a dose n{ castor-oil, which causes the ex- 
pulsion of the worms in a lifeless state, thus shewing that the remedy 
exercises a specific effect on the entozm. The extremely nauseous taste of 
the drug and the largeness of tin* do«c required, arc great objections to 
its employment. It appears probable, however, that its activity resides in 
a volatile* oil, which, if procurable in a pure state, would be well worthy of 
an extended trial. 


l ? y m< Y thV da tons swellings caused by the fresh juke, in certain coniti- 
tuttons are k.wv 1 to be effectually removed by the local application of an 
teak-wood — Tectona grandis, Linn. (/’/wm. InJ.). 

r* . « t f \ 1 t t( * * 
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It i*. employed for making too? handle*, an d anchor Mocks, and in 
*;rd m the Gazette** *,f Burntu in bo preferred by charcoal burners to the 
wr*A ti* any n*htr tree* It has lately been recommended for budding?;, roil* 
m r*v *> <v p*rs, sheaves, block-pmleys and other pnrpow for 

•rtbuh a but not very brav\ \\**od is required. Mason states that m 

e mi. ChnM»an villages in "Burma iht poms of xh n chapels are made exrin- 
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MELASTOMA, /.inn. ,* AVv. PL, /., rfu 
Meins toma malabathricum, Linn.; EL Mr. ini , , //., joj ; Wizhi* 
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The Neem Tree. 


(?■ **""*> Azadirachta. 


Van — adpressum, Wall . ; M. anoplanthum, Naud . 

, Vertt. — CZeo/z/zw, Nepal; Tnngbram, Lf.pcha; Skapti, tunka, Michi; 
Myetpyai , myetpyi, Burm.; Katakalnwa, mahabowittya , bowitteya. 
Sing. 

References. — Roxb., FI. Ind., Ed. C.B.C., 372 $ Kurz, For . FL Burm. y 
503 ; Gamble , Man. Timb., 199 ; Thwaites , Ell. Ceylon PL , 7 06/ <&* 

Gz6s., Bomb. FL, 92 ; Mason , Burma and Its People , 428 , 744 ; Lisboa , 
U. PI. Bomb., 156, 245 ; Gazetteer , Bombay , ZF., 72; 2 nd. Forester, IV., 
241. 

Habitat. — A spreading shrub, found growing very abundantly through- 
out India, from the sea level up to an altitude of 6,000 feet, except towards 
the Indian Desert. It is not found out of India, i.e., the authors of the 
Flora of British India have narrowed the description of the specie^ to the 
Indian typical plant which is not found in Malaya, &c. The variety 
adpressum occurs from Mergui to Singapore and in Penang. 

Dye. — The fruit yields a purple dye used for cotton-cloths {Lisboa). 

Food. — The ovoid, truncate fruit has an edible pulp, which is said to 
strongly resemble the blackberry of temperate regions in taste and flavour. 

Domestic, &c. — Gamble states that (t this is probably the lutki bush 
on which the silkworm Attacus atlas is often found, and fed on which it 
gives a very fine silk. 33 

MELIA, Linn.; Gen . PL , /., 332. 

A genus of trees which belongs to the Natural Order Meliace^e, and com- 
prises five species; natives of India and the Malay Archipelago. 

Melia Azadirachta, Linn. ; FI. Br. lnd., I., 544 ; Wight, Ic., t. ij ; 
The Neem, or Margosa Tree. [Meliacejs 

Syn. — M. parviflora. Moon.; M. indica, Brandis ; Azadirachta 
indica, Adr. 

Vern. — Nim , bal-nimb , niiib, nimb, Hind.; Nim, nimgachh, Beng. ; Nim, 
Kol.; Nim, SantaL; Agas, Palamow; Betain , Kumaon; Nim, maha~ 
nim , bukhain, drekh , bakam, U\nt=darkonah, Pb.; Nimuri , Sind.; 
Limbo, C. P. ; Nim, bal-nimb, bakd-yan, Bomb.; Limba , kadu khajur, 
nimbay , limb dcha-j Jidda, Mar.; Limba , libado, limbado , limb, danu- 
ihada. kohumba. Guz.: Nim. DEC.: Vcmba. 'Uebbam. 'oebba-maram . 


barotamaka, tamd-bin , thamdkd , kamdkd, Burm,; Kohuviba, nimbu- ] 
nimba-gahd. Sing.; Nimba, arishta, nimba-vrikshaha, Sam 

d z dd- dar nbhtp - hi ? 7 ~ 3 

FL, hid., Ed., C. B.'Cg'Brandis For FI k* . v 
For. PI. Bjtrm., 1 ., 212; Beddome, Fl. Sylv., t. i3 I14 by mistake)' 

Me, Man. Timb 69; Dolz. & Gibs., Bomb. Fl., 3 s) StfffftPbHfflT 

B urviann, Fl.Ind., 1 ; Pharm. Ind., k 3 • Fluck & Hmih ’pi ' ’’ 

r S4! Fleming, Med. PI. & Drugs (Asiatic Reser YT\’ ^ larl> l c i co g-, 

Mat- lnd., 453 ; 0^uflZ%TZtp. rntpeiis 

Med Patna, 7 7 ; Honigberger, Thirty.file years in th ? fcw 7 / Mat ’ 

Moodeen Sheriff, upp. Pharm. hid., 63 • Mat Med <T 

98; u. C. Dutt, Mat. Med. Hindus, 136 - MuffvPl'Jn" *"* 

84; Bent. &T rim. Med. PI 62; Dymock, Mat. Mld!\V. hid g 2nd Ed’ 
iC8;Dymock, Warden and Hooper, Pharma cog. Ind I if .v’ 
Book P harm., 1873, 41 ; 1878, 290; Bird-mood, Bomb. Prod’’ iff Zf 
Baden-Poivell. Pb. Pr., CC7 * Drurv TJ P / r 0( b\ i . I F^ 2 ^°» 279 ; 

Diet. 741 ; Useful rifftg? Hi fl 

241 ' . 2 58, 279, 2S5, 399; Econ. Prod. N.-W. Prov’pl fff’r tS> 

Tp fvTff PJ(° CkS ’ Rep ° ri ° n Sind > Filins and’ Resinou ^Prod 
S 7 1 Gums and^esiiis 9;’l itdian 'pibres°a n dFibroiis Su bstan ces^C^' 

T-chmopoly, 76 ; Settlement Reports -.-Central Provinces^ Chhidl™ a \ 
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Se-L. 4 f o, 5 V/., ->7 ; A'/. {Pm.), r. < ,- A'//., 3 jS ;XIJI., 3 op, 3 <o; (A Vie 
Srri*\) II., ?34( VI/., 14'), 147; Agri.-IIort. Soc. t Patijdb, Proc,, !f>$7 t 
Indian Forester, U., 1 73; til., 201 ; V .,497 ; 17., tz$ ; VIL.^j ; VII/., 
40Js IX., J 57 / A7 / . , /£?, r, 27 ; A 7 // , £;*, /20, jjp ,• A7K„ jp;. 

Habitat. — A large tree of 40 to 50 feel in height, common, wild or more 
often cultivated, throughout the greater pari of India and Burma. 

Gum. — The 1; vkK exudes n clean, bright amber-coloured gum, which 
is collected in small tears and fragments. It is said to form a portion 
of the commercial gum gattie and of ffast India gum. It is considerably 
esteemed medicinally as a stimulant. In tire Pita rmacogra {>hia fad tea it is 
dC'Crib*’d as not bitter, fully soluble in cold water, and unaffected by neutral 
acetate of lead. “ It gives a curdy white precipitate with basic acetate, a 
reddish gelatinous precipitate with ferric chloride, is unaffected by borax, is 
slightly reduced by boiling with Folding’s solution which it turns" a dull red 
colour. Iodine does not affect it, but it precipitates with oxalate of ammo- 
nia. It makes a weak mucilage, anti is of little value.” 

Dye.— Hove in the account of his Tour in Bombay (1787) mentions the 
mm, and states that the tree yields a bitterish cum in great abundance, 
“which l understand the silk-dyers use in every preparation of their 
colours. " In the Qacetteer of Mysore and Coorg it is stated that the on. 
F employed in dyeing cotton cloths ; a statement repeated by Lisboa, who 
adds that tt imparts a deep yellow colour to the fabric. "The writer can 
find no other mention of the dve properties of either gum or oil. Stocks 
states I Report ptt Sind) that the inttK is used to dye red. 

Fibre. — The u\rk yields a fibre which is of little economic value, but is 
commonly employed in the local manufacture of rope. Dr. Watt, in the 
Heport on Indian Fibres exhibited at the Colonial and Indian Exhibition, 
writes j “ It would never pay, however, to extract this fibre for common ini 
purpfwm, since the trees take years to grow, and would be killed by a 
whole -ale process of decortication.” 

Oil — A fixed, acrid, bitter oil, deep yellow, and of a strong disagreeable 
flavour, is extracted from the sr.cn by boiling nr pressure. It is "already 
manufactured to n considerable extent and forms an article of export from 
M-3 f " , ’N ehtcffv to Ccvlcm. Tw.-iblv t»W bv the poorer cias^.i Jnd 

UtitOcptH , «..->r • nfir-rsivclv. 
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reaction conducted according to Poutet’s diiections yielded a solid firm OIL. 
yellowish product after eighteen hours, the temperature in the laboratory Chemical 
varying between 89° and 93 0 F. Exposed in a thin layer on a glass plate Cor “P° si tion. 
to a temperature of ioo°C. for some days the oil did not dry or become 
tacky. The oil was easily soluble in ether, chloroform, carbon bisulphide, 
benzole, &c. Absolute alcohol, agitated with it was coloured greenish ; on 
separating the alcohol, and evaporating off the spirit, an extract was 
obtained which consisted of oil, from which a small residue, whitish in 
colour, separated on standing. The alcoholic extract was very bitter, and 
possessed in a marked degree the peculiar odour of the oil The whitish 
residue deposited from the oil separated by alcohol, and examined micros- 
copically, did not appear crystalline. Margosa oil after repeated agitation 
with alcohol was found to have lost its bitterness and almost wholly its 
alliaceous odour. 

“ A known weight of the oil was saponified with alcoholic potash, the 
alcohol completely evaporated off, and the soap dissolved in water. On 
agitating the aqueous solution of the soap with ether, rdoper cent, of ether 
extract was obtained of an orange-yellow colour and bitter. This extract, 
treated with 60 per cent, alcohol, left a small amount of white residue, 
which had the character of a wax. The aqueous solution of the soap, after 
separation of the ether, was heated for some time to remove dissolved ether, 
the solution was then mixed with dilute sulphuric acid in excess, and the 
insoluble separated from the soluble fat acids in the manner recommended 
by Allen. The soluble fatty acids amounted to 3*519 per cent., the insolu- 
ble to 89*128 per cent. The volatile acids consisted of butyric and a trace 
of valeric acid. During the distillation to separate the fluid from the vola- 
tile fatty acids, a small amount of a snow — white fatty a‘cid passed over ; 
this acid had a melting point of 43*6° C., which corresponds with the fus- 
ing point of lauric acid. A weighed portion of the insoluble fatty acids, 
from which the lauric acid 1.*. $,riot been separated, was dissolved in alco- 
hol, and titrated with normal standard soda, using phenolphthalein as an 
indicator, *288 gram of the acids required x c.c. of caustic soda for neutra- 
lization. No attempt at separating the fixed fatty acids was made ; they 
probablj' consisted of a mixture of stearic and oleic acids, with a small 
amount of lauric acid. 

“ Examined by Reichert’s distillation process, 2*5 grams of the oil gave 
a distillate which after separation of the lauric acid, which had distille_f 11 iff^r, 
required 4*6 c.c. of decinormal soda for neutralization, phejjQlphi.rr.nem 
being used as an indicator. 

“ The saponification equivalent of the oil was determined by Koettstor- 
fer’s method, and was equal to 284, the percentage of caustic potash re- 
quired to saponify the oil being 10*72. 

“A preliminary examination of the oil having indicated the presence of 
sulphur, a quantitative estimation of the amount present was made and 
found equal to *427 per cent. The oil after repeated agitation with alcohol 
was found to contain only *109 per cent, of sulphur. 

“The extract obtained by agitating the oil with absolute alcohol has 
already been referred to ; it was examined in the following manner The 
oily extract was treated with 60 per cent spirit, allowed to stand, and the 
clear yellow alcoholic solution decanted from the -insoluble oil ; the alcoholic 
solution thus obtained was evaporated to dryness, mixed with ammonia 
and agitated with ether. The ether solution was marked A. The aqueous 
solution, after separation of the ether, was mixed with dilute hydrochloric 
acid, and again agitated with ether. The ether separated of a yellow 
colour, and below it some flocks of a dirty vellow hue, which refused to 
dissolve after prolonged agitation. The ether solution was marked B 
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i'r.nn the aqueous solution the insoluble Hocks were separated bv filtration 
and mark'd C. The filtrate was not further examined. 

* 4 r.'sf-.inniwK <f t'ihcr solution A . — The solution was agitated with 
dilute hydrochloric acid, to remove any principles of an alkaloids! nature. 
The ether was then separated and evaporated; the resulting extract was 
pate amber in colour, viscid at first, very bitter, and had a marked odour 
of the oil. It contained sulphur. It was easily soluble in no per cent, alco- 
hol, ether, chhroform, &c., but insoluble in acids or in caustic alkaline 
solution;. It had the properties of a neutral resin. 

" The hydrochloric acid solution was of a yellow colour ; tt was mixed 
with ammonia, which occasioned a white precipitate, and agitated with ether. 
The ether ini solution on evaporation left a yellow residue, not readily solu- 
ble In dilute acid^. The ddu'e sulphuric acid solution was bitter, and 
\H-kbd a precipitate with alkaline carbonates and hydrates, phosphomo- 
IvWtr, and picric acids, potasrio-mercuric iodide, chloride of gold and per- 
chlnridc of platinum. 7 his principle had therefore the properties of an 
alkaloid. 

“ Eikfr solution D . — On evaporating the ether solution /?, a dark reddish 
bitter extract was obtained, soluble in alkaline solutions, and re-precipitatcd 
in yeibwHi Hocks by dilute acids. It had the properties of an acid 
rerin. 

*' Pncifitott C . — The precipitate was well washed, and dissolved inal- 
c,»h i! ; on evaporation a brittle darkish residue was obtained, soluble in al- 
kaline solutions, re-precipitatcd in yellowish flocks by acids, soluble with 
very great difficulty in ether, easily soluble in chloroform. This principle 
thus also had the properties of an acid resin. 

“ In addition to the principles above described ns being present in the 
«v I, an examination of the cake left after expression of the oil, indicated the 
prewnce of another neutral principle, insoluble in ether or alkaline solutions, 
but devolving in chloroform ( Pkarm . Jonrn ., rSS 9). 

“ According to Brand the seeds contain from 40 to 45 per cent, of oil. 

“ MmgMsa cake is us<\! as a manure in planting districts in Southern 
Ird'i. T'\o simples had the following composition : — - 
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arishta=** relieving sickness/ 5 pichtwiarda— leprosy destroying. 53 U. C. 
Dull, in his account of the Sanskrit opinions of the plant, writes <c The bark 
is regarded as bitter, tonic, astringent, and useful in fever, thirst, nausea, 
vomiting, and skin diseases* The bitter leaves are used as a pot-herb, being 
made into soup and curry with other vegetables. The slightly aromatic and 
bitter taste which they impart to curries thus prepared is much relished by 
some. The leaves are, moreover, an old and popular remedy for skin 
diseases. The fruits are described as purgative and emollient, and useful 
in intestinal worms, urmary diseases, piles, &c. The oil obtained from the 
seeds is employed in skin diseases and ulcers. The bark is used in fever in 
combination with other medicines/ 5 “The fresh juice of the leaves is 
given with salt in cases of intestinal worms, and with honey in skin diseases 
and jaundice. The juice of nfan leaves and of emblic myrabolans, quarter 
of a tola each, are recommended to be given with the addition of clarified 
butter in prurigo, boils, and urticaria. 

“ As an external application to ulcers and skin diseases nim leaves are 
used in a variety of forms such as poultice, wash, ointment, and liniment. 
A poultice made of equal parts of mm leaves and sesamum seeds is recom- 
mended by Chakradatta for unhealthy ulcerations. 55 As is customary in 
Sanskrit medicine, the nim , leaves, bark, &c., are seldom prescribed alone, 
but enter into the composition of numerous complex preparations, — for an 
account of which the reader is referred to Dutt 5 s Materia Medica of the 
Hindus , 

This useful tree with its multitudinous valuable properties naturally 
attracted the attention of the Muhammadans on their arrival in India, and 
was called by them Azaddaracht-i~hindi from the resemblance which it 
bore to their own Azedarach , the Persian lilac. Their knowledge of the 
medicinal properties of the tree having been derived from the Hindus, 
they naturally use its various products in the same way, and consider 
them cold and dry. 

The above notice of the properties ascribed to the nim by ancient 
Sanskrit writers might almost exa l T y apply to the virtues which it is sup- 
posed to possess at the present c y, — virtues many of which have been 
strongly confirmed by European praj itioners and writers. The value of the 
bark in the treatment of periodic f&v ? ers is noticed by Fra Bartholemo, 
Sonnerat,Garcia de Orta, Oh ristoval Acosta, and other old writers, but it 
was first prominentty brought forward in 1803 by Dr. D. White of Bombay. 
Later Dr. W. R. Cornish, Dr. Wyndour, and others, carefully examined 
and experimentally tested it, and the result, as expressed 43 >^Veriormer, is 
to the effect that margosa bark is nearly as effective in the treatment of 
intermittent fever as cinchona or arsenic. Dr. Forbes (Madras Med . 
Reports , 1853) arrived at a similar conclusion, a conclusion which has gene- 
rally been corroborated by later investigators. 

The following are the virtues ascribed to the various parts of the tree 
and the diseases for which they have been recommended by modern 
writers on Indian Materia Medica and Therapeutics ; notably by Moodeen 
Sheriffjn his forthcoming Materia Medica of Madras . 

# The bark, root-bark, and young fruit are useful in slight cases of inter- 
mittent fever and general debility. The root-bark is more active and speedy 
in its action than the bark and young fruit. Tlfe oil has proved a useful 
local stimulating application ' in some forms of skin disease, ulcers, rheu- 
matism, sprains, &c.,and is antiseptic It is also auseful adjunct to chaul - 
mugra oil (see Gynocardia odorata) in cases of leprosy. Its antiseptic 
property might be taken advantage of for the manufacture of a medi- 
cated soap, since the oil readily saponifies. This soap might be very service- 
able for the purpose of washing sores, &c«, and for the general uses to 
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The nim tree is generally supposed by its presence to materially im- 
prove the health of a neighbourhood. Believed to be a prophylactic 
against malatial fever, and even against cholera, it is frequently planted 
near buildings and villages. Even Europeans believe in this property 
to some considerable extent, especially in the North-West Provinces and 
Oudh, and villages surrounded with nim trees are frequently cited as 
proverbially free from fever, when neighbouring villages suffer severely. 
It is extremely doubtful, however, whether this tree exercises a beneficial 
effect to a greater e-tentthan any other. A somewhat similar effect is 
supposed by the natives to be produced on syphilis, the air waved with a 
nim branch being considered a cure for that disease. 

A plant with so many reputed properties has naturally been much used 
by European practitioners in India, and has obtained a place in the 
Indian Pharmacopoeia. The officinal preparations are the powdered bark, 
the fresh leaves, a decoction and tincture of the former, and a poultice of 
the latter. The bark is said to be astringent, tonic and antiperiodic, 
the leaves to be a stimulant application to “ indolent and ill-conditioned 
ulcers ” 

Chemistry op the Bark, Leaves, &c. — The chemistry of the gum 
and oil has been already discussed. That of the bark and leaves is 
of particular interest from a medicinal point of view, and is described as 
follows b)' Fliickiger & Hanbury. 

“ Margosa bark was chemically examined in India by Cornish (1856), 
who announced it as a source of a bitter alkaloid to which he gave 
the name of margosine, but which he obtained only in minute quantity as a 
double salt of margosine and soda, in long white needless. The small 
sample of bark at our disposal only enables us to add that an infusion 
produced with perchloride of iron a blackish precipitate and that an infu- 
sion is not altered by tannic acid or iodo-hydrargyrate of potassium. If 
the inner layers of the bark are alone exhausted with water, the liquid 
affords an abundant precipitate with tannic acid ; but if the entire bark 
is boiled in water, the tannic matter which it contains will form an insoluble 
compound with the bitter principle, and prevent the latter being dissolved. 
It is thus evident that to isolate the bitter matter of the bark, it would be 
advisable to work on the liber or inner layers alone, which might readily 
be done as they separate easily.” 

According - to the more recent researches of Broughton published in the 
Madras Monthly 'four . of Med. Science and quoted in the Pharm. four., 
1873, and the Year-Book of .Pharmacy. 1873, {>. 41 ,- the 'bitter principle, 
is due to a resin, which it is very difficult to obtain in a state of purity. 
Broughton succeeded in obtaining a nitro-compound, which yielded a silver 
salt, not however crystalline, from which he ascribes to the resin the for- 
mula C 3C H 50 O n , that of the nitro-compound being C 30 H 4G (NO) 4 O n . The 
resin is not, therefore, an alkaloid, since it contains no nitrogen. If 
required for medicinal purposes, the most suitable and convenient mode 
of administration would be an alcoholic solution of the resin. 

The leaves also contain a bitter principle, more readily soluble in water 
than the resin above described, of which it is a hydrate. This substance 
also occurs in the bark, and closely resembles the resin in properties. The 
leaves contain no peculiar alkaloid, and the powerful smell of the tree was 
found not to be due to the presence of a sulphuretted oil as had been 
surmised. 

Special Opinions. — § “ Kim oil is a valuable remedy in Veterinary 
Surgery for foul sores. It is stimulating and healing ” (. Surgeon-General 
■ W. R. Cornish , F.R.C.S., C.I.E., Madras). ,f The leaves made into a pulp 
may be applied externally over the mammseas a lactifuge ** ( Surgeon W. F. 

M. 383 


MEDICINE, 1 


Chemistry, 

383 


Dictionary of the Economic 


~1* s 

KELiA " 
Asradirachta 

pzrnais t 


Medicinal Properties of 


7/j,)- sac, ,v,:n/ M. X, /., MangaDre), “1 have extracted the hitter princi- 
ple* from th*‘ hark and have found them a very efficient febrifuge. A 
;tr*mg decoction of the bar 1; used every hour in" remittent fever has had 
the desired t fiect when other febrifuge remedies had failed* In ulcers and 
’■kin dhe.asc'. a poultice made of the leaves acts, I think, as an antiseptic, 
not ns a topical stimulant ” [Surgeon K. D, Ghose, M.D., M.R.CS,, 
Kh ** l frequently use the infusion of the bark as a tonic and anti* 

peri 


xlic 


; ” (Honorary Surgeon E. A, Morris* Ts tsn- 
nic in convalescence from fevers. For this 


u ith the best results' 
otitp:r). “ Used here as a tome 
purp o,e a ver\ cheap and useful mixture in dispensary practice consists 

“'*■**"*” a.i , mu iiiuiin'ii ui iMHi uiti i, 


of Ouintlum grs, v., Kit. Hvtl. dil. m. x., and infusion of Ktm bark 51 
three times a da\ ’* (Surgeon- Major L. €■ JSanncy, Tri^hinopoly). “The 
leaves applied to thejbrcasts arrest the secretion of milk” (Surgeon-Major 
•/. Xorth, Bangalore*. “ Afnrgosa bath is used as tonic vermifuge (for 
A* caris v» rniscularisi ” {Surgeon-Major H . D. Cook, Calicut, Malabar), 
“ The pondered bark is frequently used as an antiperiodic in dispensary 
practice, but is much inferior fo cinchona and its preparations " \ Sur- 
g 'an Price, ShahabaJ). “ The oil of the seeds is useful for the destruc- 
tion of lice, and as an application in urticaria and eczema” (iVatatn 
Mister, Koike Bazar Disf'cnisary, Hoshcingabad, Central Pr trainees), 
•* The bark in the form of decoction is a fairly efficient antiperiodic in 
tuikl agues, Thcjcaves used as a poultice form a very useful application 
f.,r foul ulcers often exciting a healthy action when other remedies hate 
fail* d. The «rxd*s are prized by the natives who express an <>H from them. 
The latter is used for lighting purposes, and as an application in skin 
diseases’* (Surgeon S. It. Bt ozone, M.D., Hoshcingabad, Central Provin- 
erri, " As a febrifuge, tonic and alterative, the decoction of the bark is 
efficacious in fevers. Thu leaves are applied to ulcers and in a variety 
of skin diseases. The fresh juice is used as an alterative in leprosy and 
•kin dtre-t'cs, but I found it of no use in a care, of leprosy after a prolonged 
trial. A popular h'dit f exists that a leper can be cured if he can Jive ex- 
p,«-ed under a nfm trot; for 1: years. Flic slender twigs arc largely used 
,n, tooth-brushes (.fn'iin), the cbntimud u«e of which is said tu keep the 
sc^tem free from all complaints and certain!) keeps the mouth and breath 
cVa'i and *’A»-ct " (Assistant Surgeon S, C. Bhnitaeharji. Chanda, (>«- 
tral J ro: ;ni,”}. “An ointment tn.de from the leaves fried in ght and 

good 'Simulating application for 
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bod)'; it decidedly promotes recuperative efforts of the shin and thus 
exerts a favourable influence in the course of this disease. The action 
is greatly superior to gingelly orcocoanut oil and carbolic acid. It forms 
a valuable remedy for fleas in dogs and for obstinate mange in the same 
animals. As an antiseptic stimulant applied to wounds, it deserves inves- 
tigation” ( Surgeon W. G. King, M.B., Madras ). “ A decoction of the 

leaves is used as a wash for unhealthy ulcers. The green leaves are con- 
sidered antibilious and are used by the natives as an adjunct to some 
curries 55 {Surgeon A . C l . Maker ji, Noakhally ). “The bark is a good 
substitute for quinine in the chronic stage of fever when the latter drug 
di agrees with a delicate stomach. The oil is also used for scabies and 
superficial ulcers” {Civil Medical Officer W* Forsyth , F.R.C.S . , Edin 
Diudjpore ). “ Decoction of the bark given in cases of chronic fever com- 

plicated with diarrhoeal Leaves most useful for fomentations and poul- 
tices ” ( Civil Surgeon S. M. Shircore , Moorshedabad ). “The decoction of 
the bark is a valuable febrifuge and antiperiodic. The sprouts with black 
pepper form a good antiperiodic in chronic intermittent fever ” ( Assistant 
Surgeon Nanda Lall Ghose , Bankipore ). “ The leaves are used as a bitter 

tonic, also in the form of paste or poultice as a remedy for unhealthy 
ulcers and sores, and in the form of decoction as an antiseptic lotion. 
The bark is a substitute for cinchona bark, and a bitter principle prepared 
from it is used by native physicians as a substitute for quinine. The oil 
expressed from the seeds is a good application in old unhealthy sores and 
in leprosy. The tender leaves taken internally are used as a cure for 
leprosy” {Civil Surgeon J. H. Thornton, B.A. , M.B., Monghyr). “ I have 
used the decoction of the bark for its tonic and antiperiodic properties in 
chronic cases with good results. A decoction of the leaves has been used 
as a lotion for wounds and ulcers with some success. The young leaves are 
often used cooked as an article of food and fried with brinjal to which they 
impart a mild bitter taste. Also made into a curry with other vegetables. 
They are believed to have alterative properties ” ( Civil Surgeon D . Basu, 
Faridpore , Bengal ). “ A decoction of the bark is useful in fever and dur- 
ing convalescence ; the leaves in fomentations for sprains and glandular 
swelling; the oil in rheumatism. All are highly antiseptic ” {Civil Sur- 
geon G . C . Ross, Delhi, Panjdb). “ The leaves — fried, powdered, mixed 
with ghi, and made into an ointment — form a very efficacious application 
in sloughing sores and sinuses ” ( Assistant Surgeon T . N. Ghose , Meerut ). 
€t A milky fluid which runs from some of the old trees is considered an 
_ alterative tonic ” (Civil Surgeon R. Gray, Lahore). 7 “dn 1872 (at Bhuj) 
t treated a great many cases of ague among sepoys with decoction of 
turn bark; they recovered and returned to duty; but the proportion 
of readmissions among them was very discouraging ” {Surgeon- Major 
H. DeTatham, M.D : ,M.R.C.P*, Land,, Ahmednagar ). “The oil of the 
seeds is a good application in cases of ulcer and excoriation of the scalp— 
the result of want of cleanliness” {Civil Surgeon jf Anderson , M.B., Bij~ 
nor, N-W* Provinces). “Extensively used in the form of poultices to 
abscesses, carbuncles, and boils. Taken by natives as an anti-scorbutic” 
{Civil Surgeon McConaghey, MJJ., Shajehanpore ). “I have used 
the bark as an antiperiodic, but not with satisfactory results. Poultices of 
the leaves seem to suit some indolent ulcers” {Surgeon G . G. Ward, 5th N. 
Ls /♦, Mhovj ). €€ Native travellers, whenever possible, sleep under the mm 
at night-time, as the tree is said to ward off fever. The leaf ash mixed 
with ghi is useful as an external application to psoriasis ” (y. Parker, 
M \D., Dy. Sanitary Commissioner, Poona). “(1) Decoction of Nim is a 
valuable tonic and alterative, and is very useful in chronic fevers, during 
convalescence from febrile complaints, and in cutaneous eruption. (2) As 
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a wri-ifi for unhealthy sores, it acts as an alterative and antiseptic* ($\ \ 
mixture of the hrubci leaves with turmeric \$ rubbed over the bodv durin* 
U ' ‘ .... - ‘ 

lcn« 

(4) A poultic 

to! to hasten suppuration or to disperse inflammation. {5) The leaves are 
occnrionnliv u<ed with brinjal or other vegetables, and act as an anthelmin- 
tic. fn) The cxpr*s*cd oil of the seed I tried in convict lepers for four 
years in the Bank urn Jail. It was used in the form of a bath. In almost 
all live crocs great relief was obtained* The results wire as follows 1 — {«} 
In anaesthetic cases, great improvement followed in sensation and the 
eruption diminished. In some crimes the improvement was so great that 
they could not be distinguished from healthy men. With hard work or 
any other debilitating cause, there was, however, a return of the original 
symptoms, tf»? in tubercular cases, both thickening and ulceration became 
lc*% and tn some cases entirely disappeared, (c) In the mixed form the 
efiects were no less marked. I tried both this and Garjan oil, and I con- 
sider *if*n oil the better of the two. The results were noted in my an- 
nual medical reports of the Bankura Jail for the 3 ears 1879 to iSSt *' 
ISurjrtan R. L. Dsftt, M A* Pub no)* 

Food and Fodder#— 'The ia\\v vs are cooked wbh other vegetables in 
the form of a curry, or are simply parched and eaten. They impart a 
bhter lasts to the f ^od, but this seems to be liked by Natives. They are 
nl<‘> med for cattle fodder Lisboa states that the small sweet pulp of 
the rntrir w eaten in the Bombay Presidency, especially in times of scarcity. 
Th* Tonnv obtained from the tree has already been described- 
Structure of the Wood. — Sapwond grey, hearbwood red, very hard, beau 
tifully mottled, weight from 45 to 53 lh per cubic foot , transverse strcngtl 
of tnr 2' x 1 1 X f from 550 to 720UJ (Gtunble), It is strong, clean 
grained, and resets the attacks of worms. It U much used for the construe 
turn of cart**, for making agricultural implements, and, in South India, foi 
furniture Owing to its sanctity and durability, it is largely employed in 
the Hindus to make idols, A contributor, forwarding specimens to the 
Arri -Horticultural Society of India in iSfit, wrote :—’ 11 1 can almost confi* 
drntiv 'X:\tc that it resists the action of atmosphere infinitely better that 
* icdi’tot * s(u: 4 ' whilst in point of value the rJm can be procured at one- 
third !o\* the rate than the Latter tf He recommended it for cnrpcntr) 
work, and thought it admirably suited for door panels, rails, sash frames 
and furndure. Trrius ,iUo been highly recommended for making trunks 
and which withstand the attacks of white-ants, and are said also tc 

frmW tin* contents proof against t! c ravages of other insects* 

Domestic, Sacred, and Agricultural Uses.— As already stated, therwres 
n r c Larerii turd as tooth-deaners, and the oil is employed for burning'# 
The Sr ? I's and tlm oil obtained from them are used ns applications to the 
bur b\ the women of Sim! t both on account of their odour, and also to 
kdf \rrimr.. (Cr /1 with Detergents, VoL 1 1 L, 84-92.) The m aves are 
Irmprb u c \ to protrri clothes, books, papers, &e., from the ravages: of 
iftnnt’.hut arc inferior to camphor for this purpose, and require to be 
frrqtumth renewed. The nirt in extensively planted as an avenue tree for 




*b tX ss merikntly adapted The leaves and tv. igs arc used for manure, 
ih'- as already stated, in considerably employed for the 

purfc^** t« the planting db’ricts of Southern India. 

T? - trev :e hrid saereJ by the Hindus and taken part in many of their 
cw It %r, LHmvrd that when mxrlar was bring taken to heaven 
tht worid I^low Cor the twe of the gods, a few drops fell on the ti{m. 
New Y*%*rN Day of Shakatit\tn ska^ Hindus eat da leaver in 
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lie hope that they will thereby acquire freedom from disease (Lisboa). 
Buchanan, in his Journey through Mysore, relates that, “once in two or 
three years the Coramas of a village make a collection among themselves, 
and purchase a brass pot, in which they put five branches of Melia Azadi- 
rachta and a cocoanut. This is covered with flowers and sprinkled with 
sandal-wood water. It is kept in a small temporary shed for three days, 
during which time the people feast and drink, sacrificing lambs and fowL to 
Marima, the daughter of Siva; at the end of the three days they throw the 
pot into the water.” In a passage in the Statistics of Dina j pur, the same 
author states that the leaves are much used by holy men to help them 
to resist the allurements of beauty. The authors of the Pltarmacogra - 
phia Indica, commenting on the former passage, write This practice 
is known in other parts of India as GhatasthaPnn, and is considered to 
'avert ill-luck and disease.” Amongst certain castes the leaves of the mm 
are placed in the mouth as an emblem of grief on returning from funerals. 
Hove, in his Tour in Bombay, writes, “The Gentoors worship this tree, 
and their barren women invoke and perform the same ceremonies round 
it every morning as they usually do in the other Pergunnahs about the 
Ficus religiosa.” 

Melia Azedarach, Linn.; FI. Br. Ind., I., 544 ; Wight, Ic., t. 160 . 
The Persian Lilac; Bead Tree. 

Syn. — M eua sempervirens, Sip.; M. Bukayun, Roylc. 

Vern. — Drek , bakdin, bakdyan.betain, deiknn,bakarja, maha-ntnb, Hind.; 
Ghordnim , viahd-ntm , Beng.; Gara nim , Kol.; Thamaga, Assam; 
Bakainu , N*PAL; Bukain , N.-W. P. ; Cheitt, kachen , bakdin, dhek, 
drek, jek, seed —habkulbdn, Pb,; Fakydna, Pushtu ; Bakayun. drek, 
Sind ; Maha limbo, matin nim 9 muhii, C. P,; Gouri-nim, goulLnim, 
Dec*; Nimby maha-limho , drek,bakayan,wilayati ntm, Bomb,; Livibara 
b alcana-nimby wilavati-nimb, Mar,; Bakan limbodo, GuZ. ; Malai, 
*vembu, znalai-veppam, Tam.; Taraka vepa , makdnim, konda-vepa, 
Tel,; Bevu, chile bevu, kadhevina inaray bettada-bevina, Kan ; Mullay 
vaenipity Malay*,; Ta~ma-ka , ka-ma-ka, Bukm.; Maha-nimba , lunu- 
midellci, Sing.; Mahdnhnba , hhnadrum a, parvaia-nimba-vrikshaha, 
S\NS.; Hab-ul-bally ARAB. 

References . — Boiss FL Orient . , I. , 9S4;Roxb., FI. Ind., Ed. C.B.C. , 
369 ; Brandis , For. FL. 6S ; Kura, For . FL Burnt., 2/2 ; Bed dome, FI. 

Svlv.y t. 74 ; Gamble. Man. Timb., JO; Data. & Gibs., Bo?nb . FL, Snppl 
IS ; Stewart, Pb. PL, 33 ; Mason, Burma and Its People, 411,7-8; Sir 
IP. Elliot, FL Andh.y 184; Pharm. Ind., 55/ Ainslie , Mat. Ind., /., 
453; O'Shaugh nessy, Beng . Dhpens ., J6 ; Mondcen Sheriff, Supp. Pharm. 
Ind., 172; Mat. Med. S. hid. {in MSS.), gj ; U. C.JQutt, Mat. Med. 
Hindus. 308 • Sakharam Arjun , Cat. Bomb . Drugs, 25; Mur) ay, PL & 
Drugs , Sind., 8$ ; Bidie, Cat. Raw Pr., / aris Exit 108; Dvmock, Mat. 
Med . W. Ind., 2nd Ed., 77 f ; Dymock, Warden and Hooper , Phnrmacog. 
Ind., Vol. I., 330 ; Year-Bo >k Pharm . , 1875 , 375 ; { SSo, 204; Birdwood, 
Bomb . Prod., 279 ; Baden- Powell, Pb. Pr , 585 ; Atldnson, Him. Dist. 
{Vol. X , N.- W. P. Gas.), 3oj , 7 4* ; Useful PL Bomb . ( Vol . XXV., Bomb. 
Gass.), 41 , 286 ; Gums and Resinus Prod. ; P. W. Dept. Rept.. 4, 14; 
Cooke , Oils and Oilseeds, 57 ; Gums and Resins . ig, 20; Watson , Rept 
4; Settlement Report Punjab, 7 hang, 22; Hazara, JO; Peshawar , 
13 ; Guzrdt, 3 ; Delhi, cciii ; A r .-IF. P„ Shahjehdnpore, 9; Gazetteers 
Bengal , Orissa, II., 160 ; Bombay, XIII., 26; XV, 72; XVII , 27; 
Punjab, Karnal, 16 ; Hoshidrpur, to ; Jhang, 17 ; Amritsar, 4; Sealkot, 
11 ; Rohtdk , 74 ; Delhi , lS ; Ludhiana, 70 ; Mysore and Coorg, 52, 58 ; 

Indian Forester, II., 171,291,292,; III., 2 /, 200 ; V., 18 1 ; VI., 238; 
V]1 -> 222, 250 :V/II 35; IX., 516; XL. 269, 2 72, 390; XII., 3 7 , 453, 
_ 55 2 > APP- 27 / XIII., 69, 120 ; XIV., 391. 

Habitat. — A tree which attains a height of 40 feet, and has a short erect 
trunk and broad crown; it is commonly cultivated in India, but is wild in 
the Sub-Him 41 ayan tract at altitudes of from 2,000 to 3,000 feet. It was 
probably introduced into Southern India by the Muhammadans. 
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Hoot. 
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Rattanjot or Gaozoban. 

M ACROTO MIA, DC.; Gen. PL, II., 862. 
Macrotomia Benthami, DC.; FI. Br. Ind., IV., 177/ Boragine;e. 

Vem. — It seems probable, as suggested by Stewart, that part of the Gao- 
cobalt of the bazars may be this plant. (See Echium, sp., Vol. III., 200.) 

Habitat. — Found at 10,000 to 13,000 feet on the Pir Panjal, and on the 
Western Himalaya frequent, from Kumaon to Kashmfr. 

Medicine. —Tfie plant is considered useful in diseases of the tongue and 
throat (Stewart). 

M. perennis, Boiss.; FI. Br. Ind., IV., iyy. 

Habitat — A herbaceous plant, met with in the Alpine Western Hima- 
laya and Tibet, at altitudes of 10,000 to 14,000 feet ; from the Karakoram 
and Kashmfr to Kumaon. 

Medicine. — Stewart, speaking of this plant and of Onosma echioides, 
says : “ The bruised root of one or other or both is locally applied to erup- 
tions, and is sent to the plains as the officinal rattanjot (see Potentilla 
nepalensis), which is also employed in dyeing wool. Royle assigned ratan- 
jot to Lithuspermum vestitum (=Arnebia hispidissima, DC.). In Lahoul, 
Spiti, and Kandwar, it is used by the Lamas to stain images, and as a red 
dye for cloth, being applied with ghi or the acid of apricots/’ Stewart 
then adds that the leaves of Onosma “appear to be most of the officinal 
gao-saban ” (see Onosma, Vol. V. ). It may be remarked that the habitat 
of the two plants mentioned above should serve to prevent con-fusion. 
Macrotomia perennis commences at the altitudes at which Onosma disap- 
pears, as the latter ascends from 5,000 to about 9,000 feet above the sea. 
Surgeon-Major J. E. T. Aitchison, O.l E., informs the writer that in 
Afghanistan he found this and the next species used to relieve toothache 
and earache. 

M. speciosa, Aitch. et Hemsl. ; Linn. Soc.Jour., X VIII., 81; XIX., 179. 

Habitat.— Hills above Kaiwds on exposed ridges from 9,00010 12,000 
feet, flowering in July. 

Medicine.— See the remark under M. perennis. 

Madar, see Calotropis gigantea, R. Br.; Asclepiadeal ; Vol. II., 34-49. 

Madder, Indian, see Rubia cordifolia, Linn. ; Rubiaceas ; Vol. VI. 

MASS A, Forslt. ; Gen. PL, II., 641. 

Massa argentea, Wall. ; Ft. Br. Ind., III., 510 ; Myrsinete. 

Syn.— IL fobotrys argentea, Wall. 

Vern. — P/tuscra, gogsa, Hind. 

References. — Brandis, For. FI., 283 • Gamble, Man. Thnb., 238 ; Atkinson, 
Econ. Prod., N.- IE. P Pt. V., 77/ Himalayan Dist., 3 ! 3. 

Habitat. — A large shrub of the outer Himalaya, found from Garhwal 
and Kumdon to East Nepal, at altitudes from 3,000 to 7,000 feet. 

Food. — Produces fruit which is larger than those of the other Indian 
species, and is eaten by the hill tribes. 

M. indica, Wall.; FI. Br. Ind., III., 509; Wight , Ic., t. 1206. 

Syn. — M. Montana, A. DC. in partj Basobotrys indica, Roxb.; B. NEM- 
ORALIS, Roxb. 

Vern. — Ramjatti, Beng. ; Tarr.orr.ban, Magh. ; Malm uriya, Sylhct; Bila- 
««i, NfpaIj Burma, Letch A ; Pkadupjok, Miciil; Kalsis, Kumaon; 
Alii, Bomb.; Mata-bimbiva, StNG. 

References — Roxb., Fi. Ind., Ed. 187. 188 ; Kura, For. FI. Burnt., 

\ V •» 90 ; Gamble, Man. Timb., 238 , 239 ; Thwaitcs, F.n. Ceylon PL, 172; 

\ Tnmen, Cat. Ceylon PL, 50 ; Atkinson, Him. Dist., 3<3 ; Lisboa, U. PI. 

Bomb., 27 2 ; Bombay GateUcer ( Kdnara ), XV., Pt. /., 437. 
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A Fish-poison* 


(G. Watt.) 


MAGNOLIA 

sphenocarpa. 


Habitat. — An evergreen, gregarious shrub or small tree* met with 
throughout India at altitudes up to 6,000 feet; common in the North-East 
Himalaya, Eastern Bengal, Manipur, Chittagong, and Burma. A speci- 
men of this species has recently been sent to the writer by Mr, A. L. 
Mclntire, of the Forest Department, collected in the Simla District. This 
is believed to be the most westerly Himdlayan habitat hitherto recorded. 
The form known as Perottetiana, A . DC. (now reduced to a variety of M. 
indica) is found on the Nilghiri hills, and the variety maxima occurs in 
Assam. Dalzell & Gibson remark that M indica is very common along 
the Ghats, Gamble regards this as, next to Artemisia, the commonest 
woody plant in the Darjiling district : in some places, especially aban- 
doned cultivation, it forms almost alone a small coppice-like dense forest. 

Food. — Brandis says the season of flowering varies from April to 
October, and that the berries ripen three months later. These are eaten 
in Nepal. 

Structure of the Wood. — Growth fast (six rings to the inch) ; wood soft. 
Used only for fuel and rough house-posts. 

Domestic, &c. — According to Brandis the leaves are used as a fish 
poison in Kanara. 

Maesa macrophylla, Wall ; FL Br. Bid., Ilf 5/0. 

Vem. — Phusera , Kumaon; Bogoti, Nepal; Ttigom-hhig , Lepcha. 

Habitat. — A large shrub or small tree met with in the Eastern Hima- 
laya from Nepdl to Bhutan, especially in second-growlh forests. 

Resin,— A resinous substance exudes on the bark being cut. 

Structure of the Wood. — Light brown, moderately hard ; the sapwood 
resinous. 

M. rugosa, Clarke; FI Br. Bid., III . , 508. 

Habitat.- — A small tree or stout shrub, with pretty white flowers; found 
in Sikkim between 5,000 to 7,000 feet ? frequent in the upper valleys of the 
Teesta and Rutong. 

Structure of the Wood,— Light brown, soft. The sapwood slightly 
resinous, annual rings marked by a dark line. 
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MAGNOLIA, Linn. ; Gen. PL, I., 18. 

[ Magnoliace;e. 

Magnolia Campbellii ; H. f. 2\ ; FL Br. Bid , I., 41 ; 

Red Magnolia. 

Vem. — Lai champ, Nepal; Si gum grip, Lepcha; Prndder, patagari, 
Bhutia. 

References. — Gamble , Man. >, Timb 5 ; List of Darjeeling Plants , 2 • 
Indian Forester : — I., 88, 94, 98 ; V ,, 46 7 • VIII., 404 ; XIII., 52 . 
Habitat. — A lofty deciduous tree of Sikkim and Bhutan, from 7,000 to 
10,000 feet; common also in Manipur {Wait); remarkable for its magni- 
ficent large pink or white flowers, which appear in April. 

Structure of the Wood. — White, very soft. Weight 25Tb per cubic foot. 
Occasionally used for planking, but now scarce, 

M. sphenocarpa, Roxl.; FL Br. Ind., 41. 

Syn. — Liriodendron grandiflorum, Roxb. ; Michelia macrophylla, 
Don . 

Vem. — Duli champ a, Beng. & Sylhet; Burramturi , Ass. 

References. — Roxb., FL Ind., Ed. C.B.C., 452 ; Kurz, For. FL Btirma, I,, 
24; Gamble , Man. Timb., S ; Agri.-Hort. Soc. Ind., Trans. V., uq: 
VII. (1840), 48 ; Journal, IV., 199; X. ( Proc .), 32 / {New Series) IV.. 
96 ; V. y 67 & 08 ; VI., 35. 
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